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(54)Titlc: NOVEL pi->4 N-ACETYLGLUCOSAMINYLTRANSFERASE AND GENE ENCODING THE SAME 



(57) Abstract 

A novel enzyme having a pi— >4 N-acetylglucosaminyltransferase (GnT-IV) activity; a gene encoding this enzyme; a recombinant 
DNA containing this gene; a host cell containing this recombinant DNA; a process for producing the enzyme protein having the Gn-T-IV 
activity by culturing the host cell in a medium; and saccharides having sugar chains modified by GnT-IV. The invention provides novel 
GnT-IV, a process for producing the same, and a gene encoding this enzyme. This novel GnT-IV makes it possible to produce branched 
saccharides which cannot be formed by the existing glycosyltransferases. Therefore, it contributes to the production and improvement of 
drugs, reagents and foods of complex saccharide type and is useful in modifying the sugar chain structure of any biopolymcr. 
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«®+©#3fe©»«l*a^SSttLT, GlcNAcSl -4 
Af 5 mm tt N-7 -fe f - * ^ a S h 5 > * 7 * 5 — e (C l cNAc3£&@t3l) 

1. Jtfco^T 

>/<^Jt©afginti N LTn Asn • Af VS« 0-linked GlcNA 

iRttt'fiVf^-f ^, (1994), 191-208], ^netxsw 

&Sd©£3»t&£ffioT^So Asn |£&I!tg£t;U # If • $Wm^ JE 
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^Ht^fi^, (1992), 384-397] 0 • *«D • 7W-^ 

»&tt£"Cti N #*W«*5/D-x<£^*ELA:!!h4*0*j|S (f 2i, c) fell 

(»2H, d) <S\ 3^i/ 7 niiii^^7>y-xl«io 
5 Slg«£, (1992), 64-75 ] 0 

JK±o«k3tt««ttN IMS*** y<9n<DatA,£Ktti* 

2. *^^^^B««i©^awaiiico^T 

ntt©B§iu 4(*rtsfifjfettN is^-yf-f >/#tt^i-o#n/:ni^^to 

i: rm hi- h z. t z> tir £ n . ® k n y ®m& t mm © # <t © h ffi 

(1) HtJSttOHlK 
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J6TigC Di£< ttSo ttz, W? >'<?Rtf<v* P7 r-^icMA;**!, 
Win:lim^£ft3B#& N Ifli^gflft^S©^:/?- KJCte U -tr 7° L 

(c< <, fcmmm<mz ipsu vr-^vvim^zf?- K©**f* 

fifc««**A*-<5<!^ MHC class II I, <E# 3 tl-Bili* 

$i#£tlT^5 [Mouritsen, S. , Meldal, M. , Christiansen-Brams, I., Elsne 
r, H. and Werdelin, 0., Bur. J. Immunol., (1994), 24, 1066-1072] o Z.<DX 

(2) &#rt$3£tt 

©f&^K&g^fcT?fcSC£j&<^$ftfc [Takeuchi, M. and Kobata, A., Gly 
cobiology, (1991), 1, 337-346] „ #(C N ii07>ftttxiJXDt:xf 

> ©masft*«i:©pa^?iv>iBMtt*<B^A:$n> ^**-e&B$n*ct©tt 

*^oA:^tt«ia (?7mmiZ&&tZ GicNAc ICJ:oTJBJifcSn5fe»n#at) 
©Ktt^&TBflb^fc^ftfc [Takeuchi, M. , Inoue, N. , Strickland, T. 
W. , Kobata, M. , Wada, M. , Shimizu, R, , Hoshi, S. , Kozutsumi, H. , Takasak 
i, S. and Kobata, A., Proc. Natl. Acad. Sci. USA, (1989), 86, 7819-22L 

LT#rt#BI$WjMS< ^-5Ci^C©^©±^mHT*5«i:^$n 
[Misaizu, T. , Matsuki, S. , Strickland, T. W., Takeuchi, M. , Kobat 
a, A. and Takasaki, S. , Blood, (1995), 86, 4097-4104] „ 

(3) m^t-fTX ymtk 
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4MlO#<(ib^f >iU-fey^-^-oTfc^ cell-cell interactio 

[JH^tttt. ISfel¥, (1992), 125-136] T?&6 0 ^©flfe(c*>x 

ifimfl&*ffll& • tfR'^U • fiM©f|o selectin OH^&ft, |s|±) ^ 

Ci^t^i»^tlTfe^ "fMBS© homing [AttitfiB, /'Ja^* 
□ 3, lMt©^^A'^a^- • ffi^ili-fip • * 

IBM. SW'fx^f^^^ (1993), 127-175] ^jk^^OB^H 

-rat. >^^K^*iaii&tt-e0it»#ittc«k»3.x ^T©«»ttt^*>tt^ 

toil**;: 1/ * f- > • y*7*-*M*LT^5#£©J»g • Jfi«^©^ 

(4) mmom^tmm^m^tomm^. immm?. mmx^t 
mm&fflft, mm&mmfcm&m • wftmmm&m, mmmtt, (1994), 1 

07-13214)] 

ftKn&m<Dm*#ymm< l-pha T*<»*a«flj&<jB.tHaft* 

i **>©fi^i <!: ©fflitt^^^nS <fc 9 i^<£ o /; 0 human ch 
orionic gonadotropin (hCG) l*&M®$R<Dft&%W&'V&Mz.£.&tft,ZtlZ > .gly 
coprotein hormone ^'*5 0 jKJ t) ©fij&^ + fc&tbSftSOT, &M®1%Ut 
iT&mmmZtlT^Zo C©hCG © Asn^&M$liite> ifrt&Rmw$&& 
a4±#it4#t«4t>0-e*S^ $1111 (Trophoblastoma) 
£tt#8E (Invasive moleX $ &lc(ilA%SK (Choriocarcinoma) i#>J0<ig&Jt 
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zmti^n, 2,4,2^3 M&mis£V&ij;2$t&m (^fnti^m^ 

tfi&glic GnT-IV ;6<ftffl L/cM) (D&mtZZtfim^tStlT^Z [iJUT£?, 

m&n-&m-mm, (1992). 37, isso-isss] 0 ^oiiiit GnT-iv 

r-glutamyltranspeptidase (r-GTP) (i. JMtc^MftK^ < #£-^£$1^ 

ffr£A©^i: LTiWfSJS SftT^So Yamashita £ [Yamash 

ita, K. , Totani, K. , Iwaki, Y. , Takamisawa, I., Tateishi, N. , Higashi, T 
., Sakamoto, Y. and Kobata, A., J. Biochem., (1989), 105, 728-735]te N 7 

-GT?Qmmmm.mm<Dfty<{tizjiio, ncG iiMtttif^:tci 

£HtbU ifyitt GnT-IV Stt-ffci ©*lMtt£|R# LT^£ 0 JElfrfc Mf« 

Tx N-T-fe^yU^^if 5 -IV (GnT-IV) $ .fctf-V^tfWfcfcttoT 

l£&ik L fc RTtltttfjjsfcSftT^ 5 (Yamash i tab, H±) • 

■5 u SCi*<«^§nTl>*(Yamashita& I lUt) 0 BHK Mter- h 5 7 Vx^S! 

JfiDU ±#tLXfr&&<DWL\i^Mtfmto'9titz [Takasaki, S. , Ikehira, 
H. and Kobata, A., Biochem. Biophys. Res. Commun. , (1980), 90, (3), 735 
-742] o ^©JRHt'LTtts GnT-IV, -V fcjctf i-GnT ©Stt-fbA<%x. btlS 

o 
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7M=f-)\y^)\y^^r\ y (GlcNAc) U ttMtt^ttMft^^JlK LTV* 

5 (*JII», fifth) (ilH), d©»tt*i&(i^#rt^Jc*5^5li^>^^fi 

) . Z®£.&J&mmi)<&l iW^btlXXtZo H. Schachter fctelSglci^LT 
% Hen oviduct $ KB'J U GnTM~VI*^0GlcNAc#ftJ&5fc#* 

(GlcNAc^f ; IS 3 0) ©mffLf: [Glesson, P. A. and Schac 

hter, H. , J. Biol. Chem. , (1983) , 258, 6162-6173] 0 *©8L GnT-I [Kum 
ar, R. , Yang, J., Larsen, R. D. and Stanley P., Proc. Natl. Acad. Sci. U 
SA, (1990), 87, 9948-9952 „ Sarkar, M. , Hull, E. , Nishikawa, Y. , Simpson 
, R. J., Moritz, R. L. , Dunn, R. and Schachter, H. , Proc. Natl. Acad. Sc 
i., USA, (1991), 88, 234-238] s GnT-I I [D'Agostaro, CA. , Zingoni, A., Mo 
ritz, RL., Simpson, RJ., Schachter, H. and Bendiak, B., J. Biol. Chem. 
, (1995), 270, 15211-21], GnT-I 1 1 [Nishikawa, A., Ihara, Y. , Hatakeyama, 

M. , Kangawa, K. and Taniguchi, N. , J. Biol. Chem., (1992), 267, 18199-1 
8204] > GnT-V [Shorebah, M. G. , Hindsgaul, 0. and Pierce, M. , J. Biol. 
Chem., (1992), 267, 2920-2927 „ Gu, J., Nishikawa, A., Turuoka, N. , Ono, 

M. , Yamaguchi, N. , Kangawa, K. and Taniguchi, N. , J. Biochem. , (1993), 
113, 614-619] i)<fc* ttitnzn, afsW*n-->7'$nfco LfrU Z.tl 
e>©RftlGlcNAclE»»*^tj-^tt^ ft&Wfck h<DMip#fi >'<9H£LTto$> 
tlZam&m?y*9K [Yoshima, K. , Tsuji, T. , Irimura, T. and Osawa, 

T, J. Biol. Chem. , (1984), 256, 10834-10840] y x o#xf >[Takeuch 
i, M. , Takasaki, S. , Shimada, M. and Kobata, A., J. Biol. Chem., (1990) 
, 265, 12127-12130] fcjl&tlSiglMt (f !>7 7>ftlv TI5^) 

jl>yj\,aD- h-5 >X7i7- ^Missing linkt LXM L3£#> h>ti~C%tz 
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GlcNAc 8 In. 4 
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WWzftm-?2> h<D [Bierhuizen, M. F. , Maemura, K. and Fukuda. M. , J. Bi 
ol. Chem., (1994), 269, 4473-4479]. mm^jfemt £ ^©^ I ♦ i-£rCH$i 
mtirmbtlZmm^V h-yZBfclrZbCD [Kawashima, H. , Yamamoto, K 
.. Osawa, T. and Irimura, T. , J. Biol. Chem., (1993), 268, 27118-27126 
\ Bierhuizen, M. F. , Mattei, M. G. and Fukuda, M. , Genes Dev., (1993), 7 
, 468-478] (Co^TfcSa* 5 V>(iatfe?©* ytfteZtlX^ Z>&, SS 

GnT-IVt^-9) fe&ZlitZBms Kt£it£^ l^itfe?^ 

-cGni-im&z^tmm? y'^nz&mtzjm, &±tfGni-ivz%^T® 
GnT-iv mm?>^im&mnmmi, zv^t^'&wzwhfrKtztt k 

(C N ^©g^T ^ jm^^htK, |5|McDcDNA7^y5 U-S.OmRNA^b'? 
i/GnT-IVa itfe^Sr? n--y?tZ> C L/c 0 £t>fC, ^ v/GnT-IVa it 

LTt hJffBt • t MftGDcDNA 5 U -fecfctfrnRNA^b-etl*-' 

ftt hGnT-IVa • t r-GnT-IVbCD2o©jtfc^£ ^ p -.r. > d £ l£J§jc?& L 

■ftet>%, LTUDP-GlcNAc£, *fg&#£ 

LTTfSit : 

w 3 Man^i-4GlcNAc- 
—2Man a Y 
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"T?a$nS»#*£*tf*5*»£*ftW*Jl£U TIES;: 



GlcNAc p 1 . < .jMan £ l-4GlcNAc- 

i©7 $ y BMEflUc*si,*Tit> t < tt«»©7 s y KEWttftu t < « 

I^tl^^O^oT, ^oCnT-IVJg5tt%t>A:&^7SyKE3F(|**-rsGnT- 
IV ; K?lJ#f 24fE*S©7 $ yKE?>k £fcte@E?iJ#^-24fEl$©7 $ yi&ETUKfc 

Ts 3^oGnT-IVffitt*t>A:&-r7 ^ J ^ie?iJ^W^SGnT-IV ; E?iJ#^37fE<fc© 

7 s y »E?ik */c(iie^j#-t37iEtfe©7 ^ y seie^c&^Ti t> l < tent*© 

*^|B^o|| 3 ©fftl8W\ @E?iJ#-^18!E«CD7 S y »Eyik £ fcf±E?iJ#^18iE 

tor s y KE^jjc'fc^rifc l < «*»o7 $ y&EWttink l < a 

ftfck © t^T, ^oGnT-IV^tt^t>^t»-r7$ 7 WRMttt £GnT- 
IV* =i - K-T *GnT-Ivae? ; E^I#-t24!E*fe© 7 ^ 7 IfcE^k * fcttE^J*"^ 
24tEifc©7 ^ JW&MK^Xlh L< te&|fc©7 5 y MMEMjWftK L 
< ta®&$*lfc&©T'£oTs fro'GnT-IV?£tt*t>fc£>-r7 i / »E?ll*#-i"S 
GnT-IV£a- KtSGitf-IVfltfc? ; K?iJ#^37IEi)5©7 ^ y sfcfctiETU 
#-§-37iE*fc©7 S y MEMfcfc^Tlfc L < tt«»©7 5 y KEWttAlk 
*> L < (iggl^ft/;: *>©-?& oT, j^oGnT-IV*gte£*>fc&-r7 ^ yg?@E?iJ£W 
-r5GnT-lY£=i- K^SGnT-IViftfe? ; E^J#-^17E«©^SE^J*WrSGnT- 
IViftfe^ ; @£?iJ#^23fE<fc©£gSE?iJ£W^£GnT-IVit£^ ; . E?iJ#^36Ett© 
«E?>J*W-r4GnT-IVafe^T?fe5o 

#f|BJ§©3U ©f^Jlis ±IE©l>lfft^©GnTMV&fc?£^*-DNA CifA 
LfcC££#&<tt-£ifi*&;if*DNA; ±IE©^f i n^(ciE«©GnT-IVitfe?© 
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^mmOGnT- IVitfc? 12JKT© £ ? ic LT«t- 3 CI t W% £ 0 
7 ->GnT-IVa 

IVg^cmiSl^p^^lil.o l£bftfc*»MS£SDS-PAGE izfrtf, $ PVDF 

L*:Sfl#7 ^ JmW.mZht\z.m\Liz-75 4-?-%1%^T, RT-PCR £*T9 0 
SbiCs RT-PCR lZ&i)nt>tltz%TKZ7u-7t U 7*5-*/W7*y ^vf# 
—> 3 miIBMi*©cDNA yJ?? U -i^lftitS GnT-IVa 

£t7J<9ii5U pUC19££ ^— {Cif/^ n — > &gI£?iJ£^#rt-<5o * 
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b h GnT-IVa jjfci 1 , b hGnT- 1 Vb 

b h GnT-IVa itfc^ b r GnT-IVbigfc^ (i. ic LTf#£ ft 

i/GnT-IVa itfe^O^S^iJtf & £ fc b hfrfli® (Mt^M) J: fr) ft JUL 
fcRNA £fflWc RT-PCR & cfctfC ft cDNA U-OX^ >J 

-^y^<fci9i#bft£ 0 *f bftYcb h GnT-IVa fcfe^, b h GnT-IVbitfc? 

f- K®7 ^ JW.w>nzmfetz>o endear i jmw.mtm?m^2^ zuztpz 
@e^ij#-ti8, 24, war i jmmmz&^x i kL<tem&<DT = ;m 

&&3?aW£ft*o 

±I5©^rfeti<tt)»bns*3BBj©CnT-lV«:3- Kf 5 D N A*«att^^ * 

iAL^ i & tltzMtfk*6*t £ C i «fc *) #f£B8©GnT- IV*48ii^- 5Ci 

DNATU^ 0J;U*x ^iaH»J{c^$nS^^^-pSVL^^ ^-(Pharmac 
ia, Sweden) ^ffllv5:i^i§ 0 i^n/:M^DNA^At^ii 

5 C H Ott, 1f;U©MT-& 3 C 0 Sfflte3W¥tf bftSo 

l o 
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u^hDiu-i/ 3 >mz£tomAtz>o fc£fimmx*&titfi) ?v i*mz<Dm 

(D^mz X <0. L tz 3 > f - * > h MAS DNA * ? - 

Z®£olzlTnbtltz%nfcm&£%mz%%i-2>Ctlz£Q s GnT-IV* > 

. Dulbecco' s MEM{C»Itoyf ZtSQ^tz & 0 i&ftli, -£ft€tl©?§ 
lf#j30~37°CT\ #j3 ^2mmm\ J: ^S^jf#£iD;L3 C 

K £ IZ J; o T W ic L T HI JRf £ 7j & ffl l> ? £ 0 C © & ^±gg? ^ 7 - 5> > 
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? u^? h??? * ?jmM, * + Mv v-%%wm. tlc, 4*y3mt 
(i) m 

«4ft£LTUDP-GlcNAc£, LTTIB^ : 



3 Man 0 l— 4GlcNAc- 
GlcN Ac j3 l ^ ^^an p i-4GlcNAc- 

t?« $ ft 8 * m-t 6 mm *>ktfrir 6 o 
«»fc£tt5*Htt* *'J=f*u H&«fg (H^yf-K. 

(2) SKfirAtt 

s GnT-II products!^ y^««rS§#iLfc«kS*lOO%ifSi:> 3 7It'J 
=fi», GnT-I product®* 'J =f». GnT-V product®* «J ^«H*fLT. ZH? 
ftO%, 54%. I64%0£|&tt£^:* o 
GnT-II product®*U d r M©ii7C*ffiGlcNAc{C7 3 -X^'al ^6 ^"C^ 

GnT-II productS!OMannosea!l-*3^iRfll0GlcNAc*^l^A:fl|at»Ctt N 0% 
GnT-II product®* U ^$|© a l -» 6^ i^tiGlcNAciC Galactose^ fi 1 ->4 ig 
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^T^L^ig{Cttl6%fDRfStt> a \ -*3#4£iBijGlcNAcKGalactose;o</S 1 
GnT-Il products* U^ttfO /SI ^4 gg{CGlcNAcj&<£ 1 -4 ^TM^Lfc 

(3) $mi 

SDS-PAGE (*aI5c T) -e^66K 0 peptide N-glycosidase F M*£&60K o pe 
ptide N-glycanase T?/<> K©»»*<*5 d ^^gi^f,^ 

TritonX-100 AO 0y^aaT?O*^Jt®^*ti77K 0 ifcoTGnT-IVte-tf:/ 

s ^*tt61614T?^So 

(4) SilpH 

KJS©^ it p Hiiftj 5 . 5T'&£o pH6. 5~8. 0 CD$BHT?^Aifi©50% 

(5) MF, fittfbfttfSfcfl: 
(i) HfiF 

*»*tt20nMOBDTA©«SjD7»ffitt*<ia±$n-5o 

#B*liUDP i^iaotlf^tlSo [i.^<D?£$teUDP>UDP-Glc>UD 
P-GalNAc>2' -deoxy UDP>UDP-hexanolamine>UDP-Gal >UTP>UDP-glucuronic 
acid>UMP T'&Zo 
uridine, TDP, CDP fc«E#Jji*3&<tt^ 0 

(h) fsmt 

©3fr*&*U 7.5mM2££TCo 2+ , Mg 2+ T(iMn 2+ ©70^Jg s Ca 2+ T-(i|ll C < 10 
(iii) ££<b 

BSA, glycerol »c$£fb8fr*jMBi&fc>ttSo 

(6) ig&£& 
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x (0 0. 8mM 20mM UDP-ClcNAc, 7. 5mM MnCl 2 , 200mM GlcNAc? 

0. 5X(w/v) Triton X-100, 10X glycerol, IX BSA££iri25mM M0PS'<-y7r-, 
PH7.3 , 50^1 *T?37°C. 4B#P H 1KjE£;$-£TAssay 

GnT-N productU^-U^IUcSt-rSKm. Vmaxffite, **VPft N 0. 73mM, 3.23/1 
M/min 0 

GnT-V Mproduct * 'J =f«f {Cft-^Km, VmaxM(i> Ztllftl^ 0. 13mM, 1.75 
# M/min 0 

GnT-IIMproduct * 'J =/«*S§^SK{C L*:«l&r, UDP-GlcNActcftirSKin-fl 



(ii) 120mM UDP-Gl'cNAc 7. 5nM MnCh, 0.5X(w/v) TritonX-100, 10X glycerol 
, IX BSA££t\ 125mM MOPS ^-;7r- pH 7. 3, 37V, 4l$IHEf6$ #TAs 
say f 

GnT-II products* U d'HlcS*^ SKm, Vmaxifites Ztl?tl s 0. 59mM, 0. 74mM 
/roin/mg 0 

GnT-V product 'j ^*{cS*f 5Km, Vmaxffite, **v?ft N 0. 14mM, 0. 47mM 
/min/mgo 

(7) GnT-IV7 r $ 'J - 
?'>GnT-lVa tt h-GnT-IVa ©pj#0**D -^-ttttlfcl/^/UT?91^, 7*7 

* ->/Jn»j&>&» £nfc«fMGnT-IV<DS&#7 i y K#j&i± % t^Tf ->GnT-IVa 

b hGnT-IVb <b t hGnT-IVa t ttftK U^^T63%, 7 $ 7 & U^;UT'62%© 
* * o y - * S C*S8fc ct #N;k g < A/X -5 T V * 5 o 



ttO. 22mMo 



UDP-GlcNAc 



UDP 



GlcNAc 0 1 - 2Man a 



— Man a 1 



§ Man 0 1 - 




GlcNAc 0 1"' 



1 4 



07/23/2004, EAST Version: 1.4.1 



WO 98/26053 PCT/JP97/04S46 

« 1 mt. Asn *g£S»«£&Jifcg§fr***ro 

m 2 EI fcU Asn 'J x- > 3 > (frrt tt ; ft3fettHNf« 64, 

18-19, 1996 ; HI £*"To 

b. ^->n-w7>;-7i : m • &wm® • 

d. ^-f^y y ks transit* 

e. 3^1/^XI:»«IIC#W 

f. Httttfe : Asn fe&3l*Jft®&£j&$*<*l' 

*3|Sa^ GlcNAcfegf»* (GlcNAc*||£»»*) ftffl,6£*to 

3?5EU^ GnT-IV£jfc£j&^©i^«ft? D7 ^7A^t, 

IS 6 Elte> Q-Sepharose PF? o v h- ^5 7 w -©^MFfffiH&^o 

Iff 7 Kite, hSepharose FF^nvh^*57^ -O^tfr^H^-f o 

#8g|Wu UDP-Hexanolamine AgaroseT 7 ^ — r 4 -9 D7 h^77-f -(I) 

3&9 0M\ UDP-Hexanolamine AgaroseT 7 w -x w h^'^7^ -(II) 

JglOI3(2, Superdex 200y;U*o-? F^7 7^-©MS*^to 
&11EIH\ *fMGnT-IV©SDS-PAGE (S D S # <j 7 * U ^7 ^ KyVl/M 

&12Bltt N CnT-IV*fi©Nativey;b*ftSc»^i5iStt4^"^. 
3&13E|te, GnT-IV, V, VI product * U ^IfOX S *#fi?&3jr^ 0 
J&14EU*, GnT-IVKjS7°a^ hO'H-NMR (30°C) 0»**jj*tf- o 
jgl5ElfcU GnT-IV©MiipH^^^-o 
*160li. GnT-IVcDMiSMn 2+ -gJg^^-ro 

mi70(i> i^^y/^®{C*tLTGnT-IV©fPffl$-ti-/cS^tlOSDS-PAGE (S 



l 5 

mm^mm (mm) 
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D S # V 7 $"J -rt/7 5 K^A/m»*») &^©7;vto^D7^77iaa 
##f3S3l£^t-¥AT-£>£ (A : CBBJCfcS? W«7ff*fefe. B :7;t/:tP?* 

77-f") o 

Lane 1, 2;7>>7p • 7#5? b • t h • ^>X7x'J >7. 6 #g 

Lane 3 ; 7 i/7 p • t h • h 5 >X7 x >J >7. 6 //g 

Lane 4, 5; 7*>7o • 7^5^ h • CHO mm t h • x y x 

D^if >2.8 #g 

Lane 6, 7 ; 7">7o • 7#"5? r- • 7x , MW. 3 *zg 

Lane 1, 4, 6(1. GnT-IV£ta*-f fcfiJS^-frfcMO CKHSfco M(i^i7- 
(Bio-Rad). PMttT 1 L>Xr"f >§nfc^i7-A - (Bio-Rad, USA) 

CnT-IVRrt5^:0.702nmol/hr ©GnT-lV, 7 U -8MMU. 6nmol *B 

SOSfl^W^I (7x7^^1^ $i£j£^*£l.6nmbl K^frtffc ). 
450nCi©UDP-[14C]GlcNAc *^t?»*10/£l fC^SOassay mixture(250mM MOPS 
buffer, pH7. 3, 400mM GlcNAc, 20% glycerol, 1. 0% (w/v) Triton X-100, 15m 
M MnCh, ImM UDP-GlcNAc)£Jp;t/-cRj&7££ 3 7 tJTf 2 0 BffU] incubate Lfc$> 
l/10*^SDS-PAGBS.a*7 ;M"P ?y 7 >f -7?##r Lfc 0 

SDS-PAGBKfcU 10-20X2*7 *7 x > h-Y;P (H-^) 7;l/tP^7' 
^-{Cii N Ampli ty(7 T <"> +• A) X »7 4 ^AC 2 0 l*F5»jt L*io 

«^>^^i!4i©'W7>"r!fU-aSf«OfliJ^{i. PVDFKtcK^ h7o 7 hL 
/cm. ConA-HRPiPOD-f Ay 0+«> h (fD^H) £ffl^Tfr^fco 

Sf518Hlte. t h-GnT-IVa ©tf-7*;/ 'J -fw V?*7 U- A <hpCore-His Ig^S 

3$19EI(i> #*BJia^^t5xiJ^D^x^>©^SilS^lj/7x^^ 

tit h<DGnT-IVa j»£^£*SA Lfcttico^T, *tl£>#£$1-£xTj *a#x 
f - ^IIM»ii3J;^i ij x p ^x^ >SMlV:7x X* - y&iC 
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i ] 

en mmm^m^ti^mm 
© t° >j vjvt i j it* y 

, Sigma, USA) [Tokugawa £>©7jft; Biehuizen, M. F. , Mattei, M. G. and Fuku 
da, M. (1993) Genes Dev., 7, 468-478] "CI^LfcfcO^-Xi L"t\ dft 
ICv Arethrobacter ureafaciens s ial idase (t^i^'ff X^), Asperugil 
lus sp. S^jS-galactosidase (&#£&&), 7^ad33fc/9-N-acetylhexosaminid 
ase <&4"b^I2g) , CH0-K1 IMK (CH0-Kl|Efl&£2f££i©2mM MgCh 
<hlnM PMSF£#fr5mM Tris-HCl, pH7. 5 ©A ? 7 T - + (-Tj@ : t^# U 900 
xg 10#BS)©3S&#l»T?&&ft;fc±^ £©GnT-V gttljfl-. *J £r>'7 

hBT^bli^ (fUSil&f^ HJfe^l ; ^ 9 u y - AB#©S§S!*i<J:tfnr 
&4bicS2i£) <£©GnT-V Sttl^^fS L < lil^^tTl^l $ Ittii L 
f: 0 — SB©t>©ii N PA-Sugar chain 021, 022 (SM) *±E©**T?»a L 
TiHSJt/io V>1 s tLfe> ODSrt^A (10x250miD, Vydac, USA) ©i£ffi^o^ r 

•5 5/ • 7 i'M > (Sigma, USA) iCHO *Blia&3ftl&&#b h • xij7n#i 

LTffll>fc 0 V'<*R40~100ing £lmM MgCh, ImM CaCh, 0. 15M NaCl£^ 
tnOmM Tris-HCl. pH7.4, /< y 7 r -WfcNk LfcConA-Sepharose^ 5 A (5ml, 
Pharmacia, Sweden) Jo U 7 ^xt^H^©^/^ glycoforin£#ft* 

0©±fB'<-y 7 r-TrigtBU ><-f 7 >f-*ffl*8t£*©fl5l,* glycoformKSS 

l 6 
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±E©«k 0 fclT$&ftfc7 >fcia't h • h^yX7xU 4mM 
MgCl 2 £^tr0.4M Sodium acetate ><v7t-, pH5. 0, lmlS^^T \/7 U ^ 
— IflUt/S-tf?? h->>**--tfO £fctel07U£37t, 16B*fflKf63tb % 7i/7a 
ft&.tf7->7o • 7#5 7 MkLfco t/cs ><>f 7 #«©x y * 

Dtixf >tt->7 «; y--fe*0.5U<i: £-galactosidase 5U £±ie<b|I];|§}Cftffl;*-£ 

%t>tltz1fe? >'*7®S!Bte50inM Ammonium acetate ^7 7 - pH7. 3 fc$t 
LTSIfLfc^ BCA protein assay (Pierce, USA) T\ ? >'*7g»£;£» ( 
BSA, bovine serum albumin iU^^Ktbtz) U SDS-PAGB (sodium dodesyl 
sulfate polyacrylamide gel electrophoresis) {CT&S: LTHIfeWcffl Wc 0 
<S) RT-PCR(Reverse transcription-polymerase chain reaction) 
RT-PCRfcteAccess RT-PCR System (Promega, USA) $ bJ3 gWOftfe?- 
^^fif £^K«Pfu polymerase (Stratagene, USA)£fflWc 0 

(2) nnmzm^tzWi%m 

ABI PLISM 377 DNA Sequencer(Perkin-Elmer, USA)£$fflLfco 
C##^lJ2] GnT-IV«tt®4«r»«7ylr-f 

-MlCGnTgtt07 -y^^^i LTtitf U ^HSS^©J!(ltStt5^;WkGl 
cNAc©$E#£8iJ£t3;£&. W^^nfc* ij ^*SR^©GlcNAc©te«* 
HPLC^-e^aiJjWftf- So SP&tt, GnT-Il products 'J =T**S§ 
Gnt-III, -IVRtf-V Stt*HB»j|||5Ef LT^S [Nish 

ikawa, A., Fujii, S. , Sugiyama, T. and Taniguchi, N. (1988) Anal. Bioche 
m., 170, 349-354] 0 L^Ltt*<&s £#rtfcfctt3GnTMV©fBft«tt#GnT-I I 
I *V izit^T&^Ztfrb, ±E7vb-f jSti*©**T?iiGnT-.IV©ltJS!fcW 

1 7 
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T-III, -V ©7y-b-m01Ofe(cf 5d<hT N GnT-IV£j£SWf;:j^o«£&< 
SI^5^r*fe*SS*Lfc [Tokugawa, K. , Oguri, S. and Takeuchi, M. (1996) 
Glycoconjugate J., 13, 53-56] □ Z<D& o tt^JlOS^* U IW&MMt & 
Zttt-f&l^&mM-? m)\\t>®Jf& [Tokugawa, K. ( Oguri, S. and 
Takeuchi, M. (1996) Glycoconjugate J., 13, 53-56] ic «fc *)§g{cM!-C£ S 

o 

0. 8mM cDh' U ^/U7 $ y ft* 'J =f**K (GnT-11 productM* U arfMEJt) , 
20mM UDP-GlcNAc, 7.5mMMnCl2, 200mM GlcNAc, 0. 5X(w/v) Triton X-100, 10% 
glycerol, 1XBSA £#tU25mM MOPS [3-(N-morphol ino) propanesulfonic acid] 
'<>7r- PH7.3, 37 ^©KJfcft+^lia^lSraEffiStrs 2#M*»LT 
EJS£jhJ&fco 0.45nm7L©7 * -T*@J&$l&l&^rt:&, 5 fil & t-o TTSK 
0DS-80TM* 5 A (4.6 x 150mm, T0S0)T##f Ltf: (H 5 El) « *5AM(±, S£ 
ftl.2 ral/min. * -5 AS8E50°C <b Lfc 0 0. 15%(w/v) n-7** / 

t % 50nMil5tt7>*-^ A/<>y 7 y-s phM.OtLfco t? 'J : J )\>7 I J ScDWft 
(i N Excitation 320nm, Emission 400nmT$iJ£ Lfco 

c^»i i ] mmo^m • *ttsi 
a) 8»x^>j-->r 

ffir«©7 vHr^fe*fflV^TGnTMV*»«y*fca6(0**ai*«LA: o #1*11 
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GnT-i vm^momm 



Jtjgte (pmol/h • mg-protein) 



Strife 05* 




TV 


I I I 
1 1 1 


v 

V 




vflU 


1U. O 


o 
u 






Bowes 


12.0 


341 


150 




AH66 11 


2.0 


634 


30 




Solid AH n 


27 


116 


80 




Yoshida sarcoma 15 


1.3 


70 


109 






17 


280 


68 




9.4 


11 


10 






20 


100 


21 






1.9 


1840 


30 




m 


3.7 


660 


38 


t h " 




2.8 


8. 1 


8.2 




*m 


25 


174 


41 




N. D. 


N.D. 


N.D. 




mm 


10.9 


0.7 


10.9 






N. D. 


N. D. 


N. D. 



N.D. ; «mpS^OT 



11 ; Nishikawa, A. et al., BBA 1035, 313-318 (1990) <fc 9 

(2) mm 

2Kg©*5".MI (^^iJPXH#J;i9A#) *5>f-fcU 4^*©tt|±J/< 
•>7 7~ (0. 25M Sucrose, ImM phenylmethylsulfonyl fluoride, ImM benzamid 
ine hydrochloride, ImM di thiothrei tol, lOmg/ml antipain ^-^trlOmM Tris- 
HC1 buffer, pH7. 4) £in;U # U h p XKinematica, Sweden)-?**? X 
LfCo ^*l£900 x g^l0#PM&#*U ±?#££ bi-105,000 x g T*60M 
«&a*U S ?PV-A®#£ftjB<!:LTIffc (gp D pl) o 

SIS 1 ^ 3 ftg«©±IB8ltlJ'< »7r- i-«£lK©Tri ton-lOO&Jtax.*: t> 

{kH^icja^jt (g D °p2) o 

(D Q-Sepharose FF ^D7h^77^- 

SMfc'<y7r — 1 (ImM Bemamidine hydrochloride, 0. IX Triton 

1 9 
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X-100, 20% glycerol ££tr20nM Tris-HCl, pH7. 4) LA:Q-Sepharose 
¥?fty A(5x30cm, Pharmacia, Sweden)«c^S, 2 £77*7 W U 0~0. 5MOKC1 
r?i?x y bT&iijLA: (£612) (&S 3) o 
© ^+ U- hSepharose FF ?D7|>^77^- 

*^»7r- 2 (SfFA' 7 7r-l JC«^0.15M ©KC1 £»l L 
A:*aj5Jc©t>©) T¥ffi4fc L KM* U- hSepharose FF#5£(5xiOcm, Pharmaci 
a, Sweden)};:^ 3 £775 -f L^ 5fSS®&fP'< * 7 r - 2"e*R||M^^i5fe 
^flfSLA:^ 0.01M Glycine <D?y V x > h-T^tti LA: 08 7 0) „ *#£ftA:Gn 
T-IV &tt®#£7*-;l/U YM30|Bft»jBlg (Amicon, USA)7tfM Lfc OffiS 4 

) O 

© UDP-Hexanolamine Agarose 77-f — t 4 — 2 Y <i — I 

S^y7r- 3 (0. 15M KC1, lOmM MnCh, 0. 05!K Triton X-100, 2 
OX glycerol £#fr20mM Tris-HCl, pH8.0) T'W-ffiit L A:UDP-Hexanolamine Aga 
rose 7 7 j —y- 4 —ft ? J* (1.2 x 4.5cm, Sigma, USA) K^&lmM benzamidin 
e hydrocholoride£^;taL/c$ft/<«y 7 r - 3(C*f LTjgftr LA:«ffi 4 
lEISxt LT77^-T U S^'->7 7 -4 (lOmM MnCh, 0. 05^ Tri ton X-100 
, 20ft glycerol ££fr20mM Tris-HCl, pH8. 0) Ltz'& s & 

mmm<D m%m*.tzMtt'<y7 T-4Tm\tiitz (mm . GnT-iv &m 

#£7-/UL. (*fl?/<y7r-4i:Bli;ttJ«'epH*<7.4) lc 

*tLTS*rLA: (In n D5) o 
© UDP-Hexanolamine Agarose 7 7 4 — x>r — ? pv h ^5 7 -r —II 
i**Mlf£'<* 7 7 -S^sp^bL AiUDP-Hexanol amine Agarose 77^f 
A (1.0 X6. 5cm, Sigma, USA){C^d c S5^77^ -f L. |^<7 7 7 - 
5T#!RMi#£ifcV3ftLA:SL MnCl 2 £|&£LA:l&fP<<y 7 7 -5T'^tH LA: 
(»9H) o % btlA:GnT-IV«ttH5T*7 , -;l/LA; (ffift 6 ) 0 
© Superdex 200y;U^n-7 - 
&ffi£/J\$#Q-SepharoseFF#5 A^giL, f»«ff/^7r-6 
/<y7 7-5JCi^SS0.15M KC1 £&inLA:fflfifc© t>®) T?spaHfc L AiSuperdex 
200HR5/5 (1 X30cm, Pharmacia, Sweden) Id 7 7 5 -< LA: (SfHOEl) 0 0.25ml 

2 0 
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tftizo £&&A(±. ^»*t-7*'-h*O224.000ftO>6**"riltt$nfeo 



^2^ 

GnT-IV 











(mg) 


(nmol/h) 


(nmol/h/mg) 


(%) 


(-fold) 


^y/M*^^-: h 112,900 


49,500 


0.44 


100 


1 


■5J^^bB^ 24,100 


14,500 


0.60 


29 


1.4 


Qt77 n — ^ ,4,000 


7,200 


1.80 


14 


4.1 


Cu^rW- h-fe77D-^ 450 


3,670 


8.10 


7.4 


18.4 


UDP-^ =Jr > A-T S V I 0.59 


1,950 


3,310 


3.9 


7,510 


UDP-~> ^f-Z^T^^n 0.035 


1,420 


40,600 


2.9 


92,200 


— /<— =f y >7 7. 200 0.008 


790 


98,800 


1.6 


224,000 



(3) **ffc^Rtf*>'<*JMb¥WttK 
® *&£ 

IKA7 ttSDS-PAGET#?S60K©ftg K*#*.fc (*11H) 0 

^ d °d7 ^Native-PAGE K^tf, $IRoTGnTHVigtt£fii]£Ltf: <h C 5s 

GnT-i, ii, in &cra>Stttt£<lftfl*tt«:fr-9fco a±o:i^^ D D D 7 

(±GnT-IYO«S-l?*S<i:3|giftL^o fc*>\ Triton X-lOOA^YA'ttiBT^btt 
^^©^AWTK-Cfcofc CHIOS) Cii^^MSi^ GnT-IVtelf 

o 7 ^-Peptide N-glycosidase FCBoehringer-Mannheim, Germany) Tr^St" 
h t, SDS-PAGE±r-ai&SO^^m^n^C<t^^^>'/jN8iCDGnT-IVW'>^ < 
£ fe Asnfe^Sl***Sp o fc* * y ><>? * 5 t & tl 5 8 

2 1 
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GlcNAc B l— 2Man al s , 

*Man B 1— 4GlcNAc 0 1— 4GlcNAc-PA 
GlcNAc B 1— 2Man a l-^ 3 



T?^$nSGnT-II productM*»J imZ&Mt Ltt$7 y ■fe*r*#T?fiJ63 it 

ZtlZMfc. (i) Xi X#$£Laser TOF-MS (b-1f--f *WfcM*£#flt 
) &ttXii) , H-NNRT#&£&£U ***©RJ6tt*tt*W'«fc 

o tTU 5 /^k^-y ^Jfl^Kobata, Takasaki £©#&[Kobata, A. and 

Takasaki, S. (1993) in Glycobiology "A Practical Approach" (Fukuda, M. a 
nd Kobata, A., eds) 165-185, IRL press, Oxford, England] JC&oT 7. $ X# 
MtZt, % 1 HI S OX * X^-eM»lfe(i 1599. 0^ *> 795. 30fc£4tU 3120 
B0*5 *##T?3&£834.68's&'ftLrt:o otitis ££13|21©<fc 9 

GlcNAc /? 1—2 Man or 1^. 

GlcNAc B\ , * sMan B 1— 4GlcNAc B 1— 4GlcNAc -PA 

GlcNAc /3 I 2 

$ bich-'j S>;l/7 i ^Hlfc'H-Nlffifcj&Ntffciu^K Tj*:©G1cNAc7 

©7^ >J «y ^^n h ^(Cffi^f^4.53ppm til $ft x $ 

*7'J >^ftttJ1.2HA<7.9H2T*ofcCi:*N& (£140) , Tx^cDi: 0 fCGlcN 
Ac^Man4CD4^(c /3 -Iti^ LT^SCi *<^$ tl±E©«fi»l£*^^{C$: 



GlcNAc-^Man ^3 2 1 

7 6 ,Man— 4GlcNAc— 4GlcNAc-PA 

GlcNAc >4 3 

GkNAcHlMan ^ 
5 4 

® MiipH 

2 2 
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%$3WC7jklfz£?K, £S^(iEDTA (ethylene diamine tetra-acetic ac 
^fl^TCo 2 *, Mg*+l)<%tlKft:%\ Ca 2+ , ?e*Uzb%%\<W$ktim#>htltz 0 Mn 



GnT-IV <D2&Jj3-*>^#.& 





fStt (X) 


tlL 


5.6 


EDTA 


0 


MnCh 


100 


CoCh 
MgCh 


74.8 


72.5 


CaClj 


7.2 


FeCh 


9.8 


CuCh 


0 



&JR>f:*>£|ifc*Lrt: GnT-IV IjlftiClOnMCD&Jt&JH'f * >£»LTGnT-IV 
&tt£z»J£L/Co lOmM MnCl 2 GnT-IV g&&100%<h LT^* L 

/Co 

m4^tc^LfcJ:o{CUDP^ftfe^< *»*©Stt*ia*LA:o UDP-glucos 
e, UDP-GalNAc, 2* -deoxy-UDP, UDP-hexanolamine (Sigma, USA)^COJIItCUDP 
KftCMSMMr^Lfco Uridine, UMP, TDP, CDP lei* tit Ji 
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»4£J iStfe (X) 



L 100 

uridine 115 

UMP 97. 3 

UDP 27. 3 

UTP 88. 2 

TDP 110 

CDP 112 

2' -deoxy-UDP 67. 4 

UDP-hexanolamine 73.6 

UDP-glucose 56.6 

UDP-galactose 87.3 

UDP-glucuronic acid 92.3 



UDP-N-acetylgalactosamine 59.7 
0.5mM UDP-GlcNAc #2ET"??2mM <D&UZ ? - Kfci&Qn LfcBfrO .GnT-IV 

f5i(C/TLtioi:> LTGnT-V product W 5 E 

) fcftfeJF^ &^T*GnT-II products (H 5 D) %fr/utz 0 

£tz, GnT-II producm* V Jm*%®#t I tzt%*100% tt Z> ts =>7 
Wtmm (#5&, A) s GnT-l products* 'J =f«f (3fS5£, C) fcttLT 

, *n**no%> 54%©sjcstt^^-r 0 

GnT-II products^-'; ^«©«5c*18GlcNAclC7 3 -X*<al —6 *§£T**g£ 
L/c Ifit (£5^, F) {C(i46%OSJCCtt*^-^o 

GnT-II productSiOMannoseal— 3^iRffi!iOGlcNAc*^l^liji (£5^, 
B) fcli. 0%©R^tt<&^1- 0 

GnT-II products** »J ^|f© a 1 — 6^iK#JGlcNAc(CGalactose*</S 1 -»4 & 
LfcfgiS (ff5&. G) iciil6%©£j&&, al -»3»«ffl|GlcNAclcGa 
lactose^ /SI ^4 L/c&ji (#5£, H. I) icli Q%<D%.J&&& 

fC*o 

GnT-II products* U =i$f©Mannose $1 -*4 ^g{cGlcNAc;£><£ 1 ->4 

SSMfcll (*5*. J) fit* 0%OS»^t. 

M©<t^i*^©SHIHtli, Schachterb [Glesson. P. A. and Scha 

2 4 
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chter, H. (1983) J. Biol. Chem. , 258, 6162-6173 ] Iz&vTttZtltzGnt- 
IV©*Kft£tt<!:«(f-aU *»**<ComplexSiaftt^^±7)te. < Missing 
linkt^oTV^GnT-IVT^SCi^BJb^t^o^o 
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A Man a l ^ 

| Man 5 l — 4GlcNAc 0 l -> 4GIcNAc-PA 0 

Man a l 

B GlcNAc j3 l — 2Man o l ^ 0 

6 Man 3 l - 4GlcNAc 3 1 -* 4GlcNAc-PA 

Man a i ^ 



H 



6 Man 13 l — 4GlcNAc 3 i 4GlcNAc-PA 



Man a i ^ 54 
GlcNAc 3 i 2Man a l 3 

GlcNAc 3 l -* 2Man a l ^ 

6 „ Man 0 l- 4GIcNAc 3 i -> 4GlcNAc-PA ' 100 

GlcNAc 3 l -» iMan a l -* 
GlcNAc ]8 I ^ 

^Man ^ 

GlcNAc ffi^ * Man 0 l - 4 GlcNAc 3 i — 4GlcNAc-PA 164 

GlcNAc 0 l - 2Man 

Fuc a V 

I 

GlcNAc fit-* 2Man a 1 >^ 6 

6 Man 3 l — 4GlcNAc 3 i - 4GicNAc-PA 46 
GlcNAc 3 i-> 2Man a i"* 3 

Gal 3 i -> 4GlcNAc 3 i — ' 2Man a i s 

gMan 3 i -* 4GlcNAc 3 l 4GlcNAc-PA 
GlcNAc 3 1 -» 2Man a 16 

GlcNAc 3 i "~* 2Man a l s 

*Man 3 i — 4GlcNAc 3 i - 4GlcNAc-PA 
Gal 3 i -* 4GlcNAc 3 l — 2Man a i ^ 4 0 

I Gal 3 l -* 4GlcNAc 3 l -» 2Man a 

\Mbxi 3 i — 4GlcNAc 3 i — 4GlcNAc-PA 
Gal fi l -* 4GlcNAc 3 i -* 2Man a/ 0 

J GlcNAc 3 l 2Man ai N 6 

GlcNAc 3 i — 4 Man 3 l — 4GlcNAc 3 l — 4GlcNAc-PA 0 
GlcNAc 3 i — ' 2Man ai^ 3 
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#%0>J 2 ©Assay&fMcfctf5#»*©KiD, Vmaxiltt, GnT-II product!^ "J 
=fi& fC*tLT-€-tl^'tl0.73mM, 3.23#M/min ; GnT-V product MtCft iX^ti^f 
ft0.13mM, 1.75/zM/uin T&ofco UDP-GlcNAcicSr-T SKmfcteO. 22mMT£> o fco 

Man a 1^ 

GlcNAc /? l . , , 3 Man (3 l-4GlcNAc (3 l— 4GlcNAc-P A 

GlcNAc fi 1 ^ 2 



feet a' 



Gal /? 1—4 GlcNAc j? l-»2Man a 

GlcNAc /? 1 ^ 4 3 Man £ 1— ^GlcNAc /? l—4GlcNAc-PA 

^ Man a l^* 
GlcNAc /? 1 -* 1 

GnT-IVA<* 'J =f«£RWT?tt < , It* W<^R±<0^ 'J tf^fflT 
SSCi^^-fcfc; UDP-[ M C] GlcNAc£*l&4#£ LT7 % >7 o • 7#5* h 
itltz&m? y'<?MMm-\V*ftm%i£, £Jfcgtl£SDS-PAGE Rtf*©7><U 
*u?y7 4 --CMtirltz C*17H, A, B) o mi7^> B©U-^2<b5{C^ 
Lfcefc?iC N 7->7d • 7#5? h • t h- • h7VX7i U • 7*>7a • 

7#5 * h • CHO 89lia&3MR&tt • t b • i'J ^o^xf >|;^U C ,4 C]-GlcN 
Ac0fcf**<ltlg3ft;fco 
tt*>\ Cl©GnT-IV£j£-e*#bft/cGnT-IV productMHil (TIBS;) : 

GlcNAc p 1 — 2Mana^ 

• , xrA 0 , 3Man/3l~4GlcNAc/3l— 4GlcNAc- 

GlcNAc^K4 Mana / 3 

GlcNAc/?!^. GnT-IV product M^lftfil^ 
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^JftiiLfc^^lmg^LaemmliC^^CLaeiDinli, U. K. Nature (1970)3 
13, 756-762] K <k 0 0. 1%SDS, lOft* U 7 * U ;U7 S Ky;U±T«ft»» L/c 
o #8t£ft/c* y^S£PVDFJI(ABI*±s USA)(CiU^ hp^p-y h U PVDFM 

trff-f-M (faftftfelg) Achromobacter protease l(AP-l)-e#Mt; LTAP-I^-fk 
SfrK-S^^s AP-I#Hkf£©PVDFg|£££>iCAsp-N (^Sit) T*784fcU Asp-N 
^{bSfrK-^^^/Co ^^^^ Wfr^iifMft? P7h/77^ -T#$t L 
s ^©7 I J KE*J*ifej£Lfc t C 3> BE5>J#-t 1-14 fcK*©E3&J*'»fco 

(H»J3) GnT-IVa cDNA «fctf|n|£ 

(1) RT-PCR 

-e^na^ ^>-ap-5F£, &ttn#^\vz$tztizT i ;mmn&&t 

fc. E?U#-9l6"e*$n**y =f^-DN-9R*^Lfeo guanidium isothiocya 
nate^JCtO^v^MBffllSl^bttdJLfctotal RNA£$fM£U ±!B0^7^7 
-£ffl^TRT-PCR£fro£<hC3> #Hft £Il6ttS#tl70bp.©ig*g»rfr *<» «=> 

(2) ^^7^7 U -OX? 'J 
±&©RT-PCRg^£/fl^T*^»cDNA7>r7'5 'J - (Clontech, USA) £x 

~1 4) ^3- K-r*tMfcE2W£tttii»U K>iS*>n*EW^* 
*lTWc 0 ft &tl^:*l6E?iJO*fc±8lE«lcSA:S«B^150bp*ffl^T N $ &»c 
myJ7y 'J U-->^L. 2 oof^f >r W-^ifco Ctlb 
©*&gE?ij£&£U Pl^(C*±M^150bp^^p-^<i: LTPI^-f ^5 'J —£ 
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(3) 5' RACE(Rapid amplification of cDNA ends) 

%±&<Dc DNASrft-Sfc&KU &{C5' RACE^-fr-s tz 0 7 t — V7>9 l ) — — > 
>-?#£ftfcft±-M©i£?iJ£ffl^Ts 1 0g®5'RACE£rTo*:#. *ysfMifi3 
K>#&^rtf**Ui:frofc<zn?, 1 @g©5'RACE-e#£ft*:ie?iJ£k£{C 2 Eg 

i) ^r^^ite^K-^^o si±<D±o iT'&t>titzmmK<DtM.&mmzm 

nmmi^'&bntzucDT i ;min (Bcw-t 1 ~ 1 4) %?-Ytz>&mi 
mz&T^tsz ttmmistitzo 

(H^U) ? P-->*'Lfc? ->GnT-IVa Wcfl?!^? ?-<Dftm 

tGnT-IVa Mm®^lt& 

(1) ^*-©$fg 

itfe^l ©M&s K>©±^«3XholSUfi[^A1--5J:9^7'5^-7- 
19) <h. KvOT^JcXbal^fe^At-S^O^T 0 ^^^- (E3*J«20 

) ££j£U CnT-IV»**=»- K+safi^W^PCRffitJj^JtfiLAio CCD 
ii^Kf^^XhoI^^^Xbal^^LT, pSVL^?*- (Pharmacia, Sweden)©Xh 
oI-XbalfflteftAL^ T^x^ KpBGT4 %ftf$,ltz 0 

(2) C0S7 m^OagA 

■/^x^ kpbgt4 h D^u-^a >&-ecos7» (mwmU'<yt) 

i:|tAL/:, BP^ 0. 8ml©PBS(-) (StKIS!^) 4>©ifo5 xi0 6 fi©jfffljfcl;:i0,u 
g0^5X5 K£;!lD;U (BioRad, USA) ^MLT^Slcfe^ 

T1600V, 25//F O^T-it^^ALfCo Mte90mm© + - U 10ml 
©lOX© 1 ^ v/J^El^aM^'^ti'Dulbecco , s modified Eagle' sit (Base Catalog 
ue No. 12430, Life Technologies, Inc., USA) T\ SSfCCh^&T. 37°CT-72Bf 
Pal^U mUZm&LT, I 0 0 u \ (5mM Tris-HCl pH7. 5, 2mM Mg 

Ch, ImM Phenylmethylsulfonyl Fluoride) IcMLT^ V — — ^-TIMMft 
, 2000xg -e5^P B 1ii^U> *ffllfettfcB&£i#fc 0 
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(3) GnT-IW£f£©7-yW 

^^^6^fc^-To ^ > h D-;l/<h LTs pSVL^? ?-£^AL^»CD!fiaj$ 

fcjt^. kpbgt4 zmAitzmfavmnimi, mm&tz*)u~7m&L± 



(pmol/hr/mg protein) 

pSVL 409 r 

pBGT4(#l) 29623 72 

pBGT4(#2) 31773 78 

pBGT4(#3) 20182 44 



Rjfcfclffl : 4 $M 

C^WJ5] h hGnT-IVa cDNAOliMBfc <fc tfHJt 

(1) RT-PCR 

^«J3Ti§£nfc*«>GnT-IVa ©^SE?iJ^#^{C N B27iJ#^21T^$n<5 
^7 T-hl-2P^ 2 fcK^J#^22Tgt$n£ 75 ^-hl-lR££)& Lfc 0 
t hMfi*total RNA (Clontech, USAXH&Sit U ±ia©7 B 5 v-^rffl^ 

trt-pcr^^to ^ i c 5. #itft tm^mmsobpommmtitm *>ntz<Dx- 

(2) 5^75 u-©x? ii-^y?* 
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±^©RT-PCR{C < fcoTlit>n^685bp©DNA»rK-^7'D-y<l: L> t MFFK& 
$kcVM7<<-X? U - (Clontech, USA)£z? 'J >?'Lfc<b 2ffl©#v> 

yy^-^hGT4/Agtl0-lS.D'hGT4/Agtl0-2^'1ibtlfc o :tl^7 7 -^ 
* a - y ©# AWr)i-04fiSE^J*ftP*f LA: £ CI 6> hCT4/ A gtlO-1 {I tt804bp x 
hGT4/AgtlO-2(C«2115bpC7)DNAM^^*nTfcO. iI#0®«tt^T»#tc 
££ftT^fco ge^'J#-t23fC^L/Cct hGT4/AgtlO-2iC#£ ft£DNAf8rtt 
tetttf *>GnT-IVa ©7 ^ y g?SE JU i 96X— ife"^" ^5 ^ ^ IrH^cD ?f — ^ > 'J -f*4 
>?'7U-A (ORF) ^|gJ6t>tl/co d©0RFte, ft©H»J 6 izfeiE^SjgH 
rf»£fc hGnT-IVa 3 C £^«tgg$ft> t©7; / KME^J^@e7iJ#-^24 

ic^ Lfco 

t hGnT-IVa ©fgfl:/? * K©ftM£t hGnT-IVa MM® 

(1) t hGnT-IVa i&B^CDmm.?? X i KpHGT4-10M^ 

b hGnT-IVa *t£^©§S#i=i K >©±$E(CXhoI$R& ; £^At'<5 «fc 9 ^l"fz>^^ 
- (hl-7P. ie?ij#-f25) »%=i F>0T«077-f7- (hl-7R N I£?iJ# 
^•26) ££j£Ls h hJFfltE&»A (Clontech, USA)^M<i:LT> t hGnT-IV 
a Kt-SjSfe^gP^rRT-PCR^{CJ:i9iti|iLfCo C©if fll^te:/? 

X$ KpCRScript Amp SK(+) (Stratagene, USA)©Srf IgR&iclacZjtlK 1 ?-©^ 

24©7$ y^ie^ij^a- KLr^Sdi^^SE^J^^JioT^LfCo 
fc, K^XhoI*3<tU f SacIT?S^bLT»t>n/cXhoI-SacI L7kb#fK- 

pSVK^^- (Pharmacia, Sweden)©XhoI-SacIF H ^{cif A LT t hGnT-IVa 
m&WSmfvXi KpHGT4-l&;»&Lfc. 

(2) t hGnT-IVa Sfe^OCOSTaMS^O^A 

77X; KpHGT4-l«rXU^ hn^l/--> 3 >^{C<kf9COS7»l!S{C^AL> 10 
XC02#£T\ 37°C-e72^r B ^SL, *fflB&£[e!JR LT, 1 0 0 u 1 ©gflftt (5mM 
Tris-HCl pH7.5, 2mM ^t^?** >"7 A, ImM Phenylmethylsulfonyl Fluoride 
) CISIT, 2000xgT5^ii^L, *fflMtti&£it 

3 l 



07/23/2004, EAST Version: 1.4.1 



WO 98/26053 



PCT/JP97/04546 



(3) t hCnT-IVa %&?-<Dmm&iZl8tfZ%m 

JH£3! 7 ^(c^^- 0 3 > h n -Jit LTpSVL^ ^ -**A L A:<BIS*HJO»HJ 
ttJCjt^ pHCT4-l*a*^fe*|fflJia*H©||llliJifttt, i»IS*fc»J21~28ffir£U: 
®GnT-IVJ£tt£t>oWfco £©l£ftJ:*K ie?i|#-f 23fc^ LfcGnT-IVa jfi£^ 

T't KnT-IVa ^151^5 C iA^tlT?** d <h fclS^fe bftfco 

S&7H 



K • JfcStt «&<DfiJ£ 
(pmol/hr/mg protein) 

pSVL 1037 1 

pHGT4-l(#l) 28951 28 

pHGT4-l(#2) 21788 21 

pHGT4-2(#l) 11024 11 

pHGT4-2(#2) 8029 8 



Ki&B#IH! : 1 . 3 ftffl 

innmi) t hGnx-ivb cdna <Dmn&&vm%. 

(1) PCR > RT-PCR> 5* -RACBCRapid amplification of cDNA ends) IC <fc 6h hGn 

T-iva m&=f-tem&t&m&¥<o*L& ■ 

nMWZT*nZ>ntzt hGnT-IVa O^WM iMttO* Si&SE?iJ£BlASTN 
(CckoTDNAx-^^-XGenBank^^L^IS^> Accession Number R12057 
„ H10557. W16571*<E^tB$n/c 0 % CT\ Bffl\&We&2tlZ 75 << T-h2 
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-45F tmm&^ST&ZtlZ-fv << -7-h2-43R^^L, Quick Screen Human c 
DNA library panel (Clontech, USA)©fc hM^cDNA library£^Mi LTPCR 
&}Ccfc «9JtitiU Cft£pCRScript Amp SK(+)(Stratagene, USA)©Srf ISBftJC-tf- 

-h2-2P<fcE?lJ#^3<)-e£3il5?7>r -7-h2-lR^^L^ t r-W&& total 
RNA (Clontech, USA)££IM £: ITRT-PCR£*to tz 0 *©ig!l, "ffet-mtZ 
*6500bp©^i^K-;o<#t>;rUc©-^ Ctl£pCRScript Amp SK(+) (Stratagene 
, USA)©Srfl^fe{c-9-7 , ^D-^y^tT^SffiJiJ^^fL/Co 

#btl/c2|@ODNA»fitO^Sl^iJ^b^ * 
©1006bp©TO{c(i^->RO*t HOGnT-IVa ©7 5 J ®Ic7ij tiii^MLtt© 1 4! 
©*-7°>y -7*-f >^'7 I/- A (ORF) ft. CnT-lVa ^ 
^M©#4*VT:^$ft/Co 

Accession Number R12057©±a<bW16571©TM©Wfc£l£^&3£a 
Ifi^iJ ^-BLASTNJC J; o TDNAx- * ^- XGenBankTSjg^* L fcite*, R12057 
CD±^i LTR15554. W16571©T^t<i: LTW16466^'m^{il$ft^o L^U Cft 
^©^SE^J^bti^^ft^ORFJCti^ii^tS^ft^^^ K>*<#^ftSfc 

J6s «Se^iJ*5tiStS^fe(CRT-PCR(CJ:aDNA^O^f^|T^^^o T"?^ 
?-Ut[^ @e?iJ#-t31T?^$ftSh2-lFs §£JiJ#-^32T^$ft^h2-3F N @fi 
^J#^33Tr^£ft3h2-8R£&J&Uco h2-lF i^WI 5 !Eio©hl-lR©ffl^ 
fc>-g\ &3^(ih2-3F£h2-8R©,m&&t>-ti:T\ h hffj$!£3fe total RNA(Clont 
ech, USA) ^^MiLTRT-PCR^|fofc<i:C5> #l550bp© 
HHiBrtt. ^300bp©it«tt#&&Sft*:o Cftb£*ft€ftpCRScript Amp 
SK(+) (Stratagene, USA)©Srf IS&tc-tr-/^ o-->:7*LT£8iejiJ£$*/f L 
fc^m> ±fe©h2-45F<th2-lRF B ^©1006bp©±^£T^l-*-'"<--5 >y7^*DN 
A»fK"e*^C<!:^5$fS$ft^o -eUT. »M Lfcl361bp©£gigUcfi«} i/RXf t 
r-©GnT-IVa ©7 57 ^lE^Jii^^^ft^ *>o43341©7 ^S^^Ulfi 
©ORF Wfcbft/Co 

L^U GnT-lVa 7 5 7 8?S£?iJ iitihT £ SflM^ XiM{c±^[{c# 
£«<!:}t£$ft*:*:i6> 5 , -RACE(C t fc?,±oltM^©Km^^^:ofco 5* -RACE 
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(iHuman Lung 5' -RACE-Ready cDNA (Clontech, USA)£{£iB U 1 l£lg©PCR{c 
-?-t LTAncor Primer d:BE?iJ#^34t?^$n<Sh2-5R, 2Is]g©PCR 
LTAncor Primer£ge?iJ#-f 35T^£ ft£h2-3R£&ffl Lfz 0 
5'-RACBTl#t»n/-cDNA^K-(iMt^ BcoRI& <£r>'PstIT#HfrgL Ttfn-T. 

^ pUC18^?^- (Pharmacia, Sweden)OEcoRI-PstI^(C#A LT*£g@£?iJ£j!j? 
tffLfcijst^ ±!5®h2-lF^t>h2-8R©^CD±^(C^--/<-5 >y ^^"-SDNASff 
Kr&&Z.ttimW£tltz 0 % LT> ili^Lfcl758bp<Z>M^c{c (i -i? i/£.tft r © 
GnT-IVa ©T ^ J ®?ie?iJ£iU^M1££ *>o548fi©7 ;/^t>^Sl 4i©0R 

f ^iiissft/co cooRFH^©^sie^^ia?ij#-^36{c, -£©7 WS^iJS- 
IVb itfe^T*5Cli^iiE$tl^o 

C^Wi8] k KnT-IVb fefcTOftZizfy X i VOftMtt hGnT-IVb &%<D 

(1) h KnT-IVb Mfc?<D%m7?Zi KpHGT4-2©$*j| 

fc hGnT-IVb j!^©M^=i VytDtmzlhQimtiLmAtZ&ote??^-?- 
(h2-4 : IB?iJ#^38) K>©T8E{CXbaI^<fc*$A-a-5«fc 5 »c©7 

(h2-10R : @E?iJ#-f 39) £&/j!cL> k MW»4*RNA (Clontech, USA)£ 
^Mt LT> b r GnT-lY8**3- K*S«fc?£«£RT-PCR&fcJ; &J*« Lfc 
a S KpCRScript Amp SK(+) (Stratagene, USA)©SrfISB 

&tc#ALs libti/c^^x^ K*ffl^T*«$nyi»f>t*<sejij#^37©7 $ y 

K£Xho I *J <k tfXba I T#Mt L T*§ g> tlfcXho I -Xba 1 . 1. 7kb»r JtT^ pSVL< 
(Pharmacia, Sweden) ©Xho I -Xba I Fal fC # A L T k h GnT- 1 Vb itfi^©^ 
KpHGT4-2£>mgLrt:o 

(2) t hGnT-IVb it£^©C0S7»ia^©*A 

75X5 KpHGT4-2*xi/* hn^U--> 3 >Siai3C0S7I)!ai:iAU 10 
XC02#£T> 37 0 CT-72BSfl!!igS£U M&MLT. 1 0 0 u 1 ©&»& (5mM 
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Tris-HCl pH7. 5, 2mM tg-ffc-??** A, lmM Phenylmethylsulfonyi Fluoride 
) tcMLT> >@t&»$T©5?^ 2000xg-e5#g1&& U 

(3) t KnT-IVb afe^©C0S7iffliajc*iy Sfgft 

ic^L/cGnT-IVb itfe?(iH^^GnT-IV<&3- K LT^S d £jM*E$ft % 
£®#fclcJ:*>i&**MS"Cfc hGnT-IVb 5 C £#oTt6"T?* S C «h fettfr 

immm 9 3 -f ^GnT-IVaitfe^ON^jg^^M^^r^ X ^ b'VftUt 

(1) £ i/Gnl-mmi^O^m-f^X i KpSigIle93 N pSigProll3£ itfpSigPr 

b hxiJXDl^xf> (GenBank Accession Number X02157) (Disfi-jum 
m<D±m^hom&:mAt^^^^-f5^^- CXhoEs i g : le^U #=-^-40) t'>^i- 

^se^j©c*^i^'>GnT-iva7 s j mmwmz^oxx^m^m^t ^> ^ 

7t£T 4-?- (E4-lR:@ejiJ#^41) hhx'JXD^-f 

(B4-lF:@e^iJ#-t42) K>©T$i: 
Xb&imtiLZmAtZ&oteyyJ-?- (4EXPR:@e?iJ#-?f20) ££rfi£U ^ ->GnT- 
IVaiIfc^££|gi<b LT. SP^-S^iJ^PCR^tci^itifiLfCo *§£tl*: 2 33S<D 
PCRg$|<D-Sfl££|g/£ XhoEsig, 4EXPRM7-? -f v-^/Jj ^TPCR^Ht 
t\ *t«»ffr*XhoI£XbaI-ejfifl:L-£\ pSVl/^*- (Pharmacia, Sweden)©Xh 
oI-XbalHKjfAU t hx »j x □ *fl-r xf- ^i/^/Ui ? i/GnT-IVa7 5 J Wt 
BE?iJ4'093#i©]leJK^^LA:7 ^ y »R7!l*!fc£*S 7 5 X * KpSigll 
e93**H6Lfc. 
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B4-lR7'-5'f -?-<Dfct>t)KM-2K-fy4-?- (I£?iJ#-S§-43) *S^ttE4-3R 
7 5 4-?- (IS?iJfHf44) , U-l?Zty^-7-(D^t>^KU-2Vzt^^ V- (gg 
?U#^45) *^,^(iE4-3Fy5^v- (E?iJ#^46) £ffl^T. ±|fi<hfSI Cftf^ 
£»&jIU t r xy ^P^-<xf-y->^^;U < b^'>GnT-IVa7 ^ 7 i«?ij*© 
113#e©ProJBJftj&<ii*SL/£7 ^ ^ &i£?»J&f&Slf KpSigProll3, 
& £ t r x y x D jfW x f - > £/ >f± ju t V is GnT- 1 Va7 5 y »Bg?>J * © 1 42 
#@©ProJKfcjM3«SLfc7 5 -/KK3?iJ*l6S-r5^5X* Kp$igProl42£**l 

(2) * S/GnT-IVaafe^©N**^*a£a#:jtfe?©cpS7ilBfi^©*A 
^7; KpSigIle93 N pSigProll3£l> l^(ipSigProl42£x u ? Hp 
a >&KJ:9C0S7ffll|&K:*AU 10XC0 2 ££Ts 37°CT-72^P B ^* Lfc©^ ijffl 
Ua<i:^#±m«r»lI*(v|5JJRL^o MtelOO/z 1 ©«& (5mM Tris-HCl pH7. 5 
, 2idM tfkVc? if % V A, ImM Phenylmethylsulf onyl Fluoride) fC!$$LTx 

m^$L$i&m-vm&'ik, 2000 xg -csa-iwa&u HiiiattM^^^o *s#±?it 

tt-fe> h V 75X30 (7i=iy) H-moOu 1 C4«S7|»Lfc, 

^SiJ^LZ-Co Mftft*** 8 o ^^x^T'p^ hp-;Ui LTpBGT4< 

**-**ALfcttl&©8$gtt («*+»^«±?i^) ic£fc^\ P SigIle93 
K^^AL/cMT(i30^±©GnT-IVg'te^feoTl>/Ce £/c s «t© 
9^©l/3J!^±©?£tt(i|fflMS±?t^(c:^$tiTV>fco £©*g£J;*K * •> 
GnT-IVa7 * yHE^J4»©N*i|J:*)92#B©7 S S&£&&L/c 
*m$^5:i*<Tf*fc, £fc N m^Kftmi/ytJUZm^titt, GnT-IVa 
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Stt(pmol/hr) g-jlj^*© 




















(%) 




pSVL 




136 


0.5 


1. 9 


pSVL 




384 


1.4 




pBGT4 




722 


2.7 


100.0 


pBGT4 




26152 


97. 3 




pSigl le93 




3106 


11. 6 


31. 9 


pSigIle93 


■urns 


5471 


20.4 




pSigProll3 


±^ 


312 


1.2 


3.4 


pSigProll3 




606 


2.3 




pSigProl42 




219 


0.8 


2.2 


pSigProl42 


mm 


381 


1.4 





KJB&f® : 2. 5mfH 

SttcDfiJ^(it^TpBGT4Oi^?£&*100X<i: LT* Ltz 



(1) ^GnT-IVaitfc^cDfgSt^;^ KpCGly499, pCPro465, pCLys432:jo e ttf 
pCPro383©^ 

* v'GnT-lVaitg^©^ ^ K >©±ftUCXhoIg&&£*SA1-<& £ 
- (8£?iJ#-tl9) <h> 499#gOGly3 K>0fcJC&&=i K >£«i£$-fci\ 
T^iCXbaI^&£gAt£ J^tty?'!'-?- (CGly499:ffi?iJ#-t47) ££j&U 

iO'XbalT^^bLTs pSVL^s?*- (Pharmacia, Sweden) ©XhoI-XbalfUjt;:*? 

3 7 
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ALTs ^->GnT-IVa7^ y »E3WJ«r499#O^U : s >tT*f&$i? X Z K 
pCGly499£fFj£Lfc<> CGly4997°5 f ?-Oft^ J? KCPro465y 7 v- (SfiJiJ 
§^48) , CLys43275 <fT- (12?iJ#^49) * <5 ^(iCPro3837 B 5 (B£ 
?|J#^50) |oII|{c^7X^ K£4i^U pCPro465 (■> ->GnT-IVa7 $ y 

®@£?iJ£465g©:/o U >itMta^7X ^ K) . pCLys432 (^>GnT-IVa 
7^ 718I£?iJ£432#©'J ^yfe%St^^5X^ K) &3WipCPro383 
->GnT-IVa7 ^ ^ ^l£?ij£383#©:/ n U yt^myvXi K) tttl? 

(2) -i? ^GnT-IVaitfe^OC^^^Me^OCOSTM^cD^A 
■f^Xi KpCGly499, pCPro465, pCLys432*i,^(ipCPro383^^.U^ h n# U 

-•>3 vSfCct^COSTa^iC^AL. 10KC0 2 #&T\ 37°C-e72B#fyi*g$U ,M 
<£-[HlJRLTs 100/i 1©M»& (5mM Tris-HCl pH7. 5, 2mM iglbv?** A, 
ImM Phenylmethylsulfonyl Fluoride) JC!1®LT> jgWMM-eiKM, 20 
OOxg -e5^P B ^>DL. MJfctH&£lffto 

(3) * ->GnT-IVaa{5^cDC*^^^^3t^©C0S7m{cfe{tl»f6^ 
##0J2T&^/c2f&K£i9 N fflJMtfj&*©GnTHV«tt£SiJ£Uc 0 94£lt 

S^9|i:*fo lv^f^3 > bn-;U£ LTpBGT4<? ^ — &9IA Lfc$ffl 
!&*H©tttB&(C]fc^ P CGly499, pCPro465, pCLys432*S^(ipCPro383^#A 
UcttlfflOiMlt MM&tz*)<D\5.2%, 12. IX, 2.8X &£W3104.2X© 
GnTMV^'&^ft^tl&^TWCo C©^!^, ->GnT-IVa7 ^ 7 ^ISJiJ© 
N*^«t 9 3847 ^7 Stem© 7; ^ ®@E?iJ£*££-£T GnT-IV.?gtt*ftft 
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ffOft 







yg#©$J£ 




(pmol/hr/mg protein) 


(X) 


pSVL 


77 


1 


PBGT4 


14917 


100 


pCGly499 


2263 


15 


pCPro465 


1798 


12 


pCLys432 


410 


3 


pCPro383 


15551 


104 



Rt&mffi : 2 mm 



(1) *->GnTMVaafe^©*»Bfflf63177X5 K©ft§8 
*'>GnT-IVaatfc?©KJ*&3 K>©±«fcBspHI*tt**A*S J: ? *£7*5 -f 
v- (BSP-N:Se^iJ#^51) fci&s ^©TftKHindlllffiffi^A** «k 9 
tty^-f^- (C-Hd: ie?iJ#^-52) ££$U 7 i/GnT-IVajt^©*-:/ > U 
-tm >r7U/-A*PCR«»r«tOJt*LA:o ^©H*S»r^«:BspHIfe J:0*Hind 
II ITfKMfc It, pTrc99A^s??- (Pharmacia, Sweden) ©NcoUHndl I IMtc 
»ALT, ^7X; KpBBGT4£fftifcLfco BSP-N7? ^ T-©ft'fr*) ICBSP-SN7 

(@e?ij#^53) ^C-Hdy^v-ii&lcPCRIC&fflU IHtlC^? X $ 
KpBIle93£#imUco ttz, BSP-N75 W v- <b 7 «>GnT-IVaflt£?-© C5ft«l 
©7 5 y$?©Tflii-His-Tag, ^3 K>fe<ka'HindIIIgUfe^A^-'2)7 , 7-r 
•7- (CH-Hd:g5?iJ#^54) iHis-Tag. K^*i<fcO'Hind 111^^07* 

(H-Hd: ge^iJ#-^55) fcfflV^Ts C^JS^His-Tag^jD^tlfc^-T' 
> 'J U-A£=>- Kf Sitfc^&ifliU |SH$tCpEBGT4+His£;|»Si 
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Lfco 

t HGnT-IVa7 $ y»E2?iJ94#g©LeuO±aE{C§8i&3 K><hIle=J K>£$ 
b{C±^lC«BspHI^&££A^S«fc?fc75'f*^- (4aBSPIL94 : Eyj#^56 
) iC»7 S yi?cDT^(CHis-Tag, &&=i K>fc£tfHindIII$&&2j|A 
t5^7'f7- (4aCH-Hd:@E^iJ§-§-57) H-Hd^^ 4 U t KnT- 

IVaafe?Og|5^ie?iJ(cHis-Tag^3- Kt-5E3&J£{flnLfc*fe : FKrJt£itl@ 
L/co COJtliWfit^BspHIiHindlll^^LT. pTrc99A<?*- (Pharma 
cia, Sweden) ©Ncol-Hindl I IWtcJf A Its K pMA4a+H i s % fEJfc L tz 

o $ b(c4aCH-Hd^-5-T v-©ftfr«9{C N CP383H-Hd^5 v- (I£?ij#^58) 
££fflU E8Hc75XS KpCore+His&fcSgLfc (SS18H) o t KnT-IVbit 
B=P®ffl1fc? K>O±«E^BspHI«{t**A"t5J;0<£y5Wv- (4bBSP-N:Id 
7IJ##59) £4bSACR:/^v- (@S^J#^60) T?i*fiLfc t HGnT-IVbaifirfBff 
fr£BspHI<hSacIT7ftftLTpTrc99A^??- (Pharmacia, Sweden) ©Ncol-S 
acIIHKljtALfcb KCSacI-Hindll IB{c N 4bSACP:/5 -f v- (E 

3?iJ#-t61) it HGnT-IVbTi y»Eyij©c*«JcHis-Tag**A1"S"/5-r-7 
- (4bCH-Hd : EW#^62) £ «fc tfH-HdT^ -f l*T*« LTSacI iHind 

UirmitLtzh hGnT-IVbite?0*^fi*#ALx KpBHGT4-2+His 
*5cj£Lfco S&Kfc KGnT-IVb7 5 yttE?iJ9l#g0Gly©±illCNcoI»tti 
Hi&a K^At^J:^^?^ 7- (4bNC0C91: E7»J#^63) i4bCH-Hd7 p 
5* H-Hd77^7-*ffl^Th hGnT-IVbjtfe^OfiP^E^J*Ji«Lx Nc 
oltHindlll-CM'ffcLTpTrcSQA'***- (Pharmacia, Sweden) ©Ncol-Hindl 
IIFaUcffAU -f^xl KpMA4b+His^«L/c 0 
(3) K©^B«BL21i*^0#A 

£75 >U K^r^7^v' r >Aj4(cJ:i9lii!L/c^)l»BL21*©r3>h 0 x> b-tr;U 
fcigAU 7>t°v"J >100ju g/m 1 Z&t2im^%W±~Z*k1&Z#tZc &7 

K*<*A§n^»a©3D--*«^iiinc«[aLT, 37 o c-e-%^ig 

fIL/A 2««*Kltt*J:^ltif#ttLB*#*i||HC*BILyto ^*$©®E 
(0D 595nm)*<*J«fc-€:0. Ij^&O. 2©Fb^{C IPTGdsopropyl b-D-Thiogalactopyrano 

4 o 
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side)£f*&ft& 1 mMlzU&X? KgsjoU 37°C 2 B*Rg*S^tt25*E 4 B^ig 
*LT. 500 # 1 #©®ft£0JRLfc o U y r-£50/z 1 (Dftgrft (5mM Tr 

is-HCl pH7. 5, 2mM E-ffcv?'* A, lmM Pheny lmethylsulfonyl Fluoride) 
»cB8JLTx 2000 xg T5flfM&U *fflMM£*i 

/Co 

(4) K©*»BIBL21#lCjS^S»S 
#%^J2TiB-«/c^{C«kt), ffl/iaJl&tfJjftifOGnT-IVffitt^flJ^L^o «5» ^it 

2?A L /c*jj§Mffi#©*tij tb jfttt S t ^ <b' GnT- 1 V?gtt^}#fc rt> o fc*< N pBBGT4£ 
*ALyt^J»BcDaffi«tt, E&j^ttGnT-IViSttfckoT^fco :©Ci^^ 
Gnl-\vmm*±mmT*b&m^f&T:&ZZtfr7fiZtltZo •> ^GnT-IVa©C*ffi 
{^JoL^tXf-y>©TagiB?UttGnT-lVgttJC(i^g <^#-fr-Ts GnT-[V»* 

&5fc£-fcrfc^Mft (pEIle93) bfC?£^GnT-IVStt£/T U I«fflJ!&-?5| 

mio* 



(pmol/hr/mg protein) (X) 



pTrc99A 0 0 

PEBGT4 4611 100 

pEBGT4+Hi s 3090 67 

pBIle93 5841 127 



Kf&Vtfffi : 3. 0B#.Fb1 
IPTG^*P^37^C 2 tifffii&m 

4 1 
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SttOStettt-^TpBBCnU ©£&&&£ 100* £ Lt^L/:„ 
*/c> h hite^0||^©a!J^m*»llS*-^f o ^ > h u-jut LTpTrc 
99A^??-£gAL^*MM#©»tiJf&lcit^ ^fno^7X; KfeW* 
KGnT-IV«tt£#oT^fco t rGnT-IVa®^ k hGnT-lVb»*£:fc^Tt>$ 
•>CnT-lVa**T^*nfeN**©X*ilR!flllc, »tt£fiWLfc**N*i«* 

£|W]B$i^ C*tfi©fc&£jec$'tfTtK S5^GnT-lVgtt£t>oTlr>rt: (pCore+ 
His) o C©<I<h{Cck«9. C©^^T»^nfc»»ttGnT-[Vgtt{c«^3r^ 

mil*- 



(praol/hr/mg protein) (X) 



pTrc99A 0 0 

pEBGT4+His 21390 637 

pMA4a+His 3359 100 

pCore+His 39766 1184 

pEHGT4-2+His 270 8 

pMA4b+His 2812 84 



R&m& ■ 4. (mm 
iptg»&25°c 4 mmmm 

Stt©«iJ£te^TpMA4a+His ©tf:Jgtt*100Xi Lt^Lfco 

C^»J1 2] SJ'fc-SWit hGnT-IVaitfi^^EPO^CHOIfflte^^At- 
5 C <b K J: 3»;L#x ij x p xf >(EP0) ©««#£#£'©£* 
(1) EPO ^CH0iffl«^©GnT-IV^3iy5X ^ K©#A 

4 2 
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* n b ©#ffl«M01 £ H-5 IwGnT- 1 Vafg3! 7 5 X ^ KpBGT4 * £ ^ « pHGT4-l £ 

S K£l5//g il«ttv-^-y7X; K(pSV2bsr[f4WS!!ll]&3WipMAM 
neo[Clontech])£l.5 #g ^LfctO^ftfflLfco it£^£^ALfc,tt(i 

] (iy£^10/zg/ml) &3 W£Geneticin[Life Technologies., Inc.] 
M500 us/ml) ZmmzmiMl, $ b{ClOB^t>2i@F B ^#^(j- > H^Mtt 

(2) EPO ^CHOffllia^fcfe^^^AGnT-IVii^^OJt^ 

epo m^cmmmw (ytm ^^^mmm^w^M^ux^-jir^mi 

x total RNA^*»|gLTGnT-IVaii^©-gp^7 s p-7'<i:L^RNAK>y h7o 
■v b$#r£m\ GnT-IVa©mRNAfi£i^fc 0 $tz, KftlitT y-kj 

BPOO&SfcfcfflLfco StRL/cijfflJ&ftte, #y>Ltf, MOK-^Gn 
T-IV)#36^iM01#JC#LT&104te®, £fcH-5(fc hGnT-IV)#23^-e«H-5 
#fc*tLTttl25 te0GnT-IVgtt±#£*LT^fc o 

(3) GnT-IVil^^^A LtzEVOmtkCmMMWZ&ft LfcBP0©£g 
BP0tt»*«+IC»»|ft«$nSo *CT% BPOg£CH0m#M01:fc«fctfH- 

5is ±K®M01(**GnTMV)#36#:fc«fctfH-5(h hGnT-!V)#23«c{Col>^ n- 

. 1. 5xWm<DMm*200m\<DMmf$%m* Aft/c850cm 2 <D d - 5 - * h wcfc 
U 10XC0 2 #£T> 37°C-e3 BP H ^flS^-lc^-r^J;9icl*#LfCo f®t 

x p^mmm-cmm^m-otz^ 2oomi®Mifiim^%^D^ 

. $b(cioxco 2 ^Tx 37°c-e7 Bffi%m^ *®%m±m*Emitz 0 

MiLT(iD-MEM/F12^^ttfe(r5%^^ifii^ 290mg/l L-^OU* $ 
lxMBM#j&2l7 $ y®&$u 100nM> V h U + H?- h %jjaz_tz U & 

4 3 
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<Dmtom%m±ffi*K$tftZ>EP(HU fct rEPO$t&£fflWcELISA}*(c: e ko 
(4) GnT-lVitfe^fcAfcx **A#*<4St *BP<)(D««*J6fca£-5 < ##f 

^b©M^I^'j37*-Aimt^5 [Watson, E. and Yao, F. 
, Anal. Biochem. (1993), 210, 389-93] 0 BP0l£li7X^5^>iit£M$SIJ;0< 
3 *o^T*J *) , *n*'tl©*«l©^tt«JBltt 2 *(biantennary)fr b 4 *(tet 
ra-antennary)£T$*T&& 0 ©#feGlcNAc©$fe{Cte$ £> KGal 
r-X) *<»g£U $ Z>KZ<Dft\Zi/7Jimm&-t&„ LW<oT, GnT-IViS 

^m^mM^i?lcW7r;P-7'>7ttSS!OMultiphor II£it£teE Lfco 
«5%®7? U;U7 S K(30:0.8), 1. 5%©Pharmalyte 2.5-5 (7 7 ^7i/7) 

*7r-u KEP0^9x*y * o-t^i/iM^fc^xx^-yyD > y h# 
±fit«-t?> r U7*5x3o*;j:a>-r^D3>3o (^-rnt7$ =i» *jb^-c\ 

CT^7~1000^{C^H L/Co SlBK fc<k -£50-100 IU#©BP0£lf> 
7Vl>£ ttffll^J^ 9xX^->7D«y b$^K£«ft£tl£A> Koatft 

«t®»*x MOlJ*£3fc0BPO<!:MOl(7 ^GnT-lV)#36#fi*©BP0£it&-r S <!: 
GnT- 1 V»**<BP0tctt^ L/:7X^^ ytt&SIMROGl cNAc&ttft&ilft] $ -fr 
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TWc (^190) a 

^(GnT-IV)SO^OSS!iig^ !£St^£ n - FtS«fe^'ii&$ftS 

$ *HB^©.GnT-IV^ >/^M^tJtmt LT^bft*i»tft • f(tjfil«K £>3 
^{i^B^cDGnT-IVit^O^^/cJi-gp^^D-ytcffl^n^ • i& 

suns • mvn&m® • Mi* • + 5 1 ? 5 << x^wi £mmmm$kv>}& 
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mym^ ■. 1 
mw&z : 8 

Asp Asn Leu Tyr Pro Glu Glu Lys 
5 



: 2 

mPKD&Z : 1 1 
K#Pv>- : fillet 

Asp Tyr Val Asn Gly Val Val Ala Asn Glu Lys 
5 10 

@E?iJ#-*§- : 3 
@£?|J©££ : 2 1 
@e?IJCDM : T $ JWL. 
V # p 5? - : fiSgft 

Glu He Ser Ser Gly Leu Val Glu He He Ser Pro Pro Glu Ser Tyr 

4 6 
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5 10 15 

Tyr Pro Asp Leu Thr 
20 



4 

mW&Z : 8 

Glu Arg Val Arg Trp Arg Thr Lys 
5 

mm^ : 5 

i5JiJ®§£ : 1 5 
@S?|J0M : T $ y Wt 

Lys Gin Asn Leu Asp Tyr Cys Phe Leu Met Met Tyr Ala Gin Glu 
5 10 15 

: 6 

B5?|J®5£ : 6 

4 7 
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mm 

Asp His He Leu Trp Val 
5 



mWCD&tS : 1 4 

se^ijcs -.rum 
mm 

Lys He His Val Asn Pro Pro Ala Glu Val Ser Thr Ser Leu 
5 10 

mym^ 8 
@e?ij©^£ : 1 0 

Lys Val Tyr Gin Gly His Thr Leu Glu Lys 
5 10 



lej'JS-t : 9 
ETOftS : 1 0 
mnoW. :TXJfk 
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Asp Phe Phe Trp Ala He Thr Pro Val Ala 
5 10 

S£?"J#-t : 1 0 
I£?|J©££ : 6 



be?] 

Asp Tyr lie Leu Phe Lys 
5 



: 1 1 
IS?IJ©S$ : 1 5 
ge^ljOM : 7 S ygg 



S2J'J . 

Asp Lys Pro Val Asn Val Glu Ser Tyr Leu Phe His Ser Gly Asn 
5 10 



WJ?m*% : 1 2 
K?iJ©££ : 1 0 
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em 

Asp He Leu Leu X Thr Thr Val Glu Val 
5 10 

I£?iJ#-t : 1 3 
@e^iJ©fi$ : 9 

htf n>>- : mm. 



Lys Ser Glu Gly Leu Asp He Ser Lys 
5 

: 1 4 

Enow. :7^;i 

May- : mMK 



En 

Asp Gly Tyr Phe Arg lie Gly Lys 
5 



WJ#-t : 1 5 
: 2 9 



5 0 
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mwm : mm 

i©|i[ : 1 

' h#P$>- : sum 

Be?ljO«^ : nfifeD N A 

mm 

AAR ATY CAY GTB AAY CCH CCH GCN GAR GT 29 
Lys He His Val Asn Pro Pro Ala Glu Val 

@£?|J#^ : 1 6 
B£?ijc7>fi$ : 3 5 

mnom. 
mom : 

ie^iJO«^ :^DNA 
7>^-fe>7; : Yes 

TG RAA VAR RTA RSW YTC VAC RTT VAC DGG YTT RTC 35 
His Phe Leu Tyr Ser Glu Val Asn Val Pro Lys Asp 

mm*% : 1 7 

@B?iJ©g$ : 2 2 4 6 

mnom : m 
mom : 

mnomm •. cdna 
mm 

L 
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GGCGGCTGCT CGGTGGCGGC TCGTCGGCGG CCGCGGCAGG ACTGGCAGCG CCGGCGGCGG 60 
GGAGAAAGAA GCATCCACCT ATGAAGACCG TGCAGACAGT CCTGAATAAT AATTGTGAAT 120 
GGTGTGGCTG CCAGACTAGT TCTGCTGAGC ATCTGAAATG AACCTCTCCT ATTGATTGTT 180 
TCAGTTGGCC CCGAGCCAGG AGTACTGGGT TTGCTTGACT TCAGGATAAA AAGAAACGGA 240 
CTTGGTTATC ATCGTAAACA TATGAACCAG TGTGATGGTG AAATGAG ATG AGG CTC 296 

Met Arg Leu 
1 

CGA AAT GGA ACT GTA GCC ACT GTT TTA GCA TTT ATC ACC TCG TTC CTC 344 
Arg Asn Gly Thr Val Ala Thr Val Leu Ala Phe He Thr Ser Phe Leu 

5 10 15 

ACT TTA TCT TGG TAT ACA ACA TGG CAA AAT GGG AAA GAA AAA GTG ATT 392 
Thr Leu Ser Trp Tyr Thr Thr Trp Gin Asn Gly Lys Glu Lys Val He 
20 25 30 35 

GCT TAT CAA CGA GAA TTT CTT GCT CTG AAA GAA CGT CTC CGA ATA GCT 440 
Ala Tyr Gin Arg Glu Phe Leu Ala Leu Lys Glu Arg Leu Arg He Ala 

40 45 50 

GAA CAT CGA ATC TCT CAG CGC TCT TCT GAG CTC AGT GCC ATT GTA CAG 488 
Glu His Arg He Ser Gin Arg Ser Ser Glu Leu Ser Ala He Val Gin 

55 60 65 

CAA TTC AAG CGT GTA GAA GCA GAA ACA AAC AGG AGT AAG GAT CCA GTG 536 
Gin Phe Lys Arg Val Glu Ala Glu Thr Asn Arg Ser Lys Asp Pro Val 

70 75 80 

AAT AAA TTT TCA GAT GAT ACC CTA AAG ATA CTA AAG GAG TTA ACA AGC 584 
Asn Lys Phe Ser Asp Asp Thr Leu Lys lie Leu Lys Glu Leu Thr Ser 

85 90 95 

AAA AAG TCT CTT CAA GTG CCA AGT ATT TAT TAT CAT TTG CCT CAT TTA 632 
Lys Lys Ser Leu Gin Val Pro Ser lie Tyr Tyr His Leu Pro His Leu 
100 105 110 115 

TTG CAA AAT GAA GGA AGC CTT CAA CCT GCC GTG CAG ATC GGA AAT GGA 680 

5 2 
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Leu Gin Asn Glu Gly Ser Leu Gin Pro Ala Val Gin He Gly Asn Gly 

120 125 130 

CGA ACA GGA GTT TCA ATA GTA ATG GGA ATT CCT ACA GTG AAG AGA GAA 728 
Arg Thr Gly Val Ser He Val Met Gly He Pro Thr Val Lys Arg Glu 

135 140 145 

GTT AAA TCT TAC CTC ATA GAA ACT CTT CAT TCC CTT ATT GAT AAT CTG 776 
Val Lys Ser Tyr Leu lie Glu Thr Leu His Ser Leu He Asp Asn Leu 

150 155 160 

TAT CCT GAA GAG AAG TTG GAC TGT GTT ATA GTA GTC TTC ATA GGA GAG 824 
Tyr Pro Glu Glu Lys Leu Asp Cys Val He Val Val Phe lie Gly Glu 

165 170 175 

ACA GAT ACT GAT TAT GTA AAT GGT GTT GTA GCC AAC CTG GAG AAA GAA 872 
Thr Asp Thr Asp Tyr Val Asn Gly Val Val Ala Asn Leu Glu Lys Glu 
180 185 190 195 

TTT TCT AAA GAA ATC AGT TCT GGC TTG GTG GAA ATA ATA TCA CCT CCT 920 
Phe Ser Lys Glu He Ser Ser Gly Leu Val Glu He He Ser Pro Pro 

200 205 210 

GAA AGC TAT TAT CCT GAC CTG ACG AAC TTA AAG GAG ACA TTT GGA GAT 968 
Glu Ser Tyr Tyr Pro Asp Leu Thr Asn Leu Lys Glu Thr Phe Gly Asp 

215 , 220 225 

TCT AAA GAA AGA GTA AGA TGG AGA ACA AAG CAA AAC CTA GAT TAT TGT 1016 
Ser Lys Glu Arg Val Arg Trp Arg Thr Lys Gin Asn Leu Asp Tyr Cys 

230 235 240 

TTT CTA ATG ATG TAT GCT CAG GAA AAA GGC ACA TAC TAC ATC CAG CTT 1064 
Phe Leu Met Met Tyr Ala Gin Glu Lys Gly Thr Tyr Tyr lie Gin Leu 

245 250 255 

GAA GAT GAT ATT ATT GTC AAA CAG AAT TAC TTT AAC ACC ATA AAG AAT 1112 
Glu Asp Asp He lie Val Lys Gin Asn Tyr Phe Asn Thr lie Lys Asn 
260 265 270 275 
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TTT GCA CTT CAA CTT TCT TCT GAG GAA TGG ATG ATA CTT GAG TTC TCC 1160 

Phe Ala Leu Gin Leu Ser Ser Glu Glu Trp Met He Leu Glu Phe Ser 

280 285 290 

CAG CTG GGA TTC ATT GGT AAA ATG TTT CAA GCA CCT GAC CCA CTC CTG 1208 

Gin Leu Gly Phe He Gly Lys Met Phe Gin Ala Pro Asp Leu Thr Leu 

295 300 305 

ATT GTG GAA TTC ATA TTT ATG TTC TAT AAG GAG AAG CCC ATC GAC TGG 1256 

He Val Glu Phe He Phe Met Phe Tyr Lys Glu Lys Pro He Asp Trp 

310 315 320 

CTC TTG GAC CAT ATT CTG TGG GTC AAA GTC TGC AAC CCG GAA AAA GAT 1304 

Leu Leu Asp His He Leu Trp Val Lys Val Cys Asn Pro Glu Lys Asp 

325 330 335 

GCA AAA CAC TGT GAT CGA CAG AAG GCA AAT CTG CGA ATT CGT TTC AGA 1352 

Ala Lys His Cys Asp Arg Gin Lys Ala Asn Leu Arg lie Arg Phe Arg 
340 345 350 355 

CCG TCC CTT TTC CAA CAC GTT GGT CTG CAT TCT TCA CTC ACA GGA AAA 1400 

Pro Ser Leu Phe Gin His Val Gly Leu His Ser Ser Leu Thr Gly Lys 

360 365 370 

ATT CAG AAA CTC ACG GAT AAA GAT TAC ATG AAA CCA TTA CTG CTC AAA 1448 

He Gin Lys Leu Thr Asp Lys Asp Tyr Met Lys Pro Leu Leu Leu Lys 

375 380 385 

ATC CAT GTA AAC CCC CCT GCA GAG GTA TCT ACT TCT TTG AAG GTC TAC 1496 

He His Val Asn Pro Pro Ala Glu Val Ser Thr Ser Leu Lys Val Tyr 

390 395 400 

CAA GGT CAT ACA CTG GAG AAA ACT TAC ATG GGT GAG GAC TTC TTC TGG 1544 

Gin Gly His Thr Leu Glu Lys Thr Tyr Met Gly Glu Asp Phe Phe Trp 

405 410 415 

GCT ATA ACC CCA GTA GCT GGA GAC TAC ATC CTA TTT AAA TTC GAC AAG 1592 

Ala He Thr Pro Val Ala Gly Asp Tyr He Leu Phe Lys Phe Asp Lys 
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420 425 430 435 

CCA GTC AAT GTG GAA AGT TAT TTG TTC CAT AGT GCC AAC CAG GAT CAT 1640 
Pro Val Asn Val Glu Ser Tyr Leu Phe His Ser Gly Asn Gin Asp His 

440 445 450 

CCA GGG GAT ATT CTG CTC AAC ACA ACG GTG GAA GTT CTG CCT TTG AAG 1688 
Pro Gly Asp He Leu Leu Asn Thr Thr Val Glu Val Leu Pro Leu Lys 

455 460 465 

AGT GAA GGT TTG GAC ATC AGC AAA GAA ACC AAA GAC AAA CGA TTA GAA 1736 
Ser Glu Gly Leu Asp He Ser Lys Glu Thr Lys Asp Lys Arg Leu Glu 

470 475 480 

GAT GGC TAT TTC AGA ATA GGG AAA TTT GAA AAC GGT GTT GCG GAA GGG 1784 
Asp Gly Tyr Phe Arg He Gly Lys Phe Glu Asn Gly Val Ala Glu Gly 

485 490 495 

ATG GTG GAT CCC AGC CTA AAC CCC ATT TCG GCC TTC CGA CTT TCA GTT 1832 
Met Val Asp Pro Ser Leu Asn Pro He Ser Ala Phe Arg Leu Ser Val 500 
500 505 510 515 

ATT CAG AAT TCT GCT GTT TGG GCC ATT CTT AAT GAG ATC CAT ATT AAA 1880 
He Gin Asn Ser Ala Val Trp Ala He Leu Asn Glu He His He Lys 

520 525 530 

AAA GTC ACA AAC TGACCATC 1900 
Lys Val Thr Asn 

535 

TCTACTAAGA AACCAACACA TTTTTTCCCT GTGAATTTGT TGATTAAAGA CAGCTGAGCA 1960 
CGTACCTTTT TTTGGTAACT TGAATTCTAC CTCTCGCGAA ATCTACTGTA GATAAAATGA 2020 
TTGTCATATT TCCACTTGGA AAATGAATCT CCCACGGATA ATTGTATTCA TTTGAATCTA 2080 
AGCTGTCCTC CAGTTTTAAC TCAACTCAAA CGTTTTACAG TTATGACAGC CTGTTAATAT 2140 
GACTTGTACT ATTTTGGTAT TATACTAATA CATAAGAGTT GTACATATTG TTACATTCAT 2200 
TAAATTTGAG AAAAATTAAT GTTAAATACA TTTTATGAAC GGGCCG 2246 



5 5 



07/23/2004, EAST Version: 1.4.1 



WO 98/26053 PCT/JP 97/04546 

w.?m^ ■ 1 8 

ae^ijos^ : 5 3 5 

Met Arg Leu Arg Asn Gly Thr Val Ala Thr Val Leu Ala Phe He Thr 

15 10 15 

Ser Phe Leu Thr Leu Ser Trp Tyr Thr Thr Trp Gin Asn Gly Lys Glu 

20 25 30 

Lys Val He Ala Tyr Gin Arg Glu Phe Leu Ala Leu Lys Glu Arg Leu 

35 40 45 

Arg He Ala Glu His Arg He Ser Gin Arg Ser Ser Glu Leu Ser Ala 

50 55 60 

He Val Gin Gin Phe Lys Arg Val Glu Ala Glu Thr Asn Arg Ser Lys 
65 70 75 80 

Asp Pro Val Asn Lys Phe Ser Asp Asp Thr Leu Lys He Leu Lys Glu 

85 90 95 

Leu Thr Ser Lys Lys Ser Leu Gin Val Pro Ser He Tyr Tyr His Leu 

100 105 110 

Pro His Leu Leu Gin Asn Glu Gly Ser Leu Gin Pro Ala Val Gin He 

115 120 125 

Gly Asn Gly Arg Thr Gly Val Ser lie Val Met Gly He Pro Thr Val 

130 135 140 

Lys Arg Glu Val Lys Ser Tyr Leu He Glu Thr Leu His Ser Leu He 
145 150 . 155 160 

Asp Asn Leu Tyr Pro Glu Glu Lys Leu Asp Cys Val He Val Val Phe 

165 170 175 

He Gly Glu Thr Asp Thr Asp Tyr Val Asn Gly Val Val Ala Asn Leu 
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180 



185 



190 



Glu Lys Glu Phe Ser Lys Glu He Ser Ser Gly Leu Val Glu He He 

195 200 205 

Ser Pro Pro Glu Ser Tyr Tyr Pro Asp Leu Thr Asn Leu Lys Glu Thr 

210 215 220 

Phe Gly Asp Ser Lys Glu Arg Val Arg Trp Arg Thr Lys Gin Asn Leu 

225 230 235 240 

Asp Tyr Cys Phe Leu Met Met Tyr Ala Gin Glu Lys Gly Thr Tyr Tyr 

245 250 255 

He Gin Leu Glu Asp Asp He He Val Lys Gin Asn Tyr Phe Asn Thr 

260 265 270 

He Lys Asn Phe Ala Leu Gin Leu Ser Ser Glu Glu Trp Met He Leu 

275 280 285 

Glu Phe Ser Gin Leu Gly Phe He Gly Lys Met Phe Gin Ala Pro Asp 

290 295 300 

Leu Thr Leu He Val Glu Phe He Phe Met Phe Tyr Lys Glu Lys Pro 

305 310 315 320 

He Asp Trp Leu Leu Asp His He Leu Trp Val Lys Val Cys Asn Pro 

325 330 335 

Glu Lys Asp Ala Lys His Cys Asp Arg Gin Lys Ala Asn Leu Arg lie 

340 345 > 350 

Arg Phe Arg Pro Ser Leu Phe Gin His Val Gly Leu His Ser Ser Leu 

355 360 365 

Thr Gly Lys He Gin Lys Leu Thr Asp Lys Asp Tyr Met Lys Pro Leu 

370 375 380 

Leu Leu Lys He His Val Asn Pro Pro Ala Glu Val Ser Thr Ser Leu 

385 390 395 400 

Lys Val Tyr Gin Gly His Thr Leu Glu Lys Thr Tyr Met Gly Glu Asp 



405 



410 



415 
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Phe Phe Trp Ala He Thr Pro Val Ala Gly Asp Tyr He Leu Phe Lys 

420 425 430 

Phe Asp Lys Pro Val Asn Val Glu Ser Tyr Leu Phe His Ser Gly Asn 

435 440 445 

Gin Asp His Pro Gly Asp lie Leu Leu Asn Thr Thr Val Glu Val Leu 

450 455 460 

Pro Leu Lys Ser Glu Gly Leu Asp He Ser Lys Glu Thr Lys Asp Lys 
465 470 475 480 

Arg Leu Glu Asp Gly Tyr Phe Arg lie Gly Lys Phe Glu Asn Gly Val 

485 490 495 

Ala Glu Gly Met Val Asp Pro Ser Leu Asn Pro lie Ser Ala Phe Arg 

500 505 510 

Leu Ser Val He Gin Asn Ser Ala Val Trp Ala lie Leu Asn Glu lie 

515 520 525 

His He Lys Lys Val Thr Asn 
530 535 

I5?'J#^ : 1 9 

nzmo&z : 3 1 

mm 

CCCTCGAG ATG AGG CTC CGA AAT GGA ACT GT 31 
Met Arg Leu Arg Asn Gly Thr Val 

I£?'J#^ : 2 0 
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B2?iJ©M£ : 3 1 

@£?"1©M : MDN A 
7 >^-t?>X : Yes 

TTTCTAGA TCA GTT TGT GAC TTT TTT AAT AT 31 
TRM Asn Thr Val Lys Lys He His 



I£?iJ#^ : 2 1 

mmoMiZ : 2 4 

%m®m : 

genesis : •diScDna 

ACGATTGTGC AACAGTTCAA GCGT 24 

E?IJ#-t : 2 2 
ie?'J©S$ : 2 4 

m<D& : -** 

1£?|J©S^ :MDNA 
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GGGAGAACTC CAGGATCATC CAGT 24 

mm^- : 2 3 

ffi?lJ©£$ : 2 1 1 5 
E^'JOS® : c D N A 

GAAATGAACC TCTCTTATTG ATTTTTATTG GCCTAGAGCC AGGAGTACTG CATTCAGTTG 60 
ACTTTCAGGG TAAAAAGAAA ACAGTCCTGG TTGTTGTCAT CATAAACATA TGGACCAGTG 120 
TGATGGTGAA ATGAG ATG AGG CTC CGC AAT GGA ACT GTA GCC ACT GCT TTA 171 
Met Arg Leu Arg Asn Gly Thr Val Ala Thr Ala Leu 
1 5 10 

GCA TTT ATC ACT TCC TTC CTT ACT TTG TCT TGG TAT ACT ACA TGG CAA 219 
Ala Phe lie Thr Ser Phe Leu Thr Leu Ser Trp Tyr Thr Thr Trp Gin 

15 20 25 

AAT GGG AAA GAA AAA CTG ATT GCT TAT CAA CGA GAA TTC CTT GCT TTG 267 
Asn Gly Lys Glu Lys Leu lie Ala Tyr Gin Arg Glu Phe Leu Ala Leu 

30 35 40 

AAA GAA CGT CTT CGA ATA GCT GAA CAC AGA ATC TCA CAG CGC TCT TCT 315 
Lys Glu Arg Leu Arg He Ala Glu His Arg He Ser Gin Arg Ser Ser 
45 50 55 60 

GAA TTA AAT ACG ATT GTG CAA CAG TTC AAG CGT GTA GGA GCA GAA ACA 363 
Glu Leu Asn Thr He Val Gin Gin Phe Lys Arg Val Gly Ala Glu Thr 

65 70 75 

AAT GGA AGT AAG GAT GCG TTG AAT AAG TTT TCA GAT AAT ACC CTA AAG 411 
Asn Gly Ser Lys Asp Ala Leu Asn Lys Phe Ser Asp Asn Thr Leu Lys 
80 85 90 
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CTG TTA AAG GAG TTA ACA AGC AAA AAA TCT CTT CAA GTG CCA AGT ATT 459 

Leu Leu Lys Glu Leu Thr Ser Lys Lys Ser Leu Gin Val Pro Ser He 

95 100 105 

TAT TAT CAT TTG CCT CAT TTA TTG AAA AAT GAA GGA AGT CTT CAA CCT 507 

Tyr Tyr His Leu Pro His Leu Leu Lys Asn Glu Gly Ser Leu Gin Pro 

110 115 120 

GCT GTA CAG ATT GGC AAC GGA AGA ACA GGA GTT TCA ATA GTC ATG GGC 555 

Ala Val Gin He Gly Asn Gly Arg Thr Gly Val Ser He Val Met Gly 
125 130 135 140 

ATT CCC ACA GTG AAG AGA GAA GTT AAA TCT TAC CTC ATA GAA ACT CTT 603 

lie Pro Thr Val Lys Arg Glu Val Lys Ser Tyr Leu lie Glu Thr Leu 

145 150 155 

CAT TCC CTT ATT GAT AAC CTG TAT CCT GAA GAG AAG TTG GAC TGT GTT 651 

His Ser Leu lie Asp Asn Leu Tyr Pro Glu Glu Lys Leu Asp Cys Val 

160 165 170 

ATA GTA GTC TTC ATA GGA GAG ACA GAT ATT GAT TAT GTA CAT GGT GTT 699 

lie Val Val Phe He Gly Glu Thr Asp lie Asp Tyr Val His Gly Val 

175 180 185 

GTA GCC AAC CTG GAG AAA GAA TTT TCT AAA GAA ATC AGT TCT GGC TTG 747 

Val Ala Asn Leu Glu Lys Glu Phe Ser Lys Glu He Ser Ser Gly Leu 

190 195 200 

GTG GAA GTC ATA TCA CCC CCT GAA AGC TAT TAT CCT GAC TTG ACA AAC 795 

Val Glu Val He Ser Pro Pro Glu Ser Tyr Tyr Pro Asp Leu Thr Asn 
205 210 215 220 

CTA AAG GAG ACA TTT GGA GAC TCC AAA GAA AGA GTA AGA TGG AGA ACA 843 

Leu Lys Glu Thr Phe Gly Asp Ser Lys Glu Arg Val Arg Trp Arg Thr 

225 230 235 

AAG CAA AAC CTA GAT TAC TGT TTT CTA ATG ATG TAT GCT CAA GAA AAG 891 

Lys Gin Asn Leu Asp Tyr Cys Phe Leu Met Met Tyr Ala Gin Glu Lys 
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240 245 250 

CGC ATA TAT TAC ATT CAG CTT GAA GAT GAT ATT ATT GTC AAA CAA AAT 939 
Gly He Tyr Tyr He Gin Leu Glu Asp Asp He He Val Lys Gin Asn 

255 260 265 

TAT TTT AAT ACC ATA AAA AAT TTT GCA CTT CAA CTT TCT TCT GAG GAA 987 
Tyr Phe Asn Thr lie Lys Asn Phe Ala Leu Gin Leu Ser Ser Glu Glu 

270 275 280 

TGG ATG ATT CTA GAG TTT TCC CAG CTG GGC TTC ATT GGT AAA ATG TTT 1035 
Trp Met He Leu Glu Phe Ser Gin Leu Gly Phe He Gly Lys Met Phe 
285 290 295 300 

CAA GCG CCG GAT CTT ACT CTG ATT GTA GAA TTC ATA TTC ATG TTT TAC 1083 
Gin Ala Pro Asp Leu Thr Leu He Val Glu Phe He Phe Met Phe Tyr 

305 310 315 

AAG GAG AAA CCC ATT GAT TGG CTC CTG GAC CAT ATT CTC TGG GTG AAA 1131 
Lys Glu Lys Pro lie Asp Trp Leu Leu Asp His lie Leu Trp Val Lys 

320 325 330 

GTC TGC AAC CCT GAA AAA GAT GCA AAA CAT TGT GAT AGA CAG AAA GCA 1179 
Val Cys Asn Pro Glu Lys Asp Ala Lys His Cys Asp Arg Gin Lys Ala 

335 340 345 

AAT CTG CGA ATT CGC TTC AGA CCT TCC CTT TTC CAA CAT GTT GGT CTG 1227 
Asn Leu Arg He Arg Phe Arg Pro Ser Leu Phe Gin His Val Gly Leu 

350 355 360 

CAC TCA TCA CTA TCA GGA AAA ATC CAA AAA CTC ACG GAT AAA GAT TAT 1275 
His Ser Ser Leu Ser Gly Lys He Gin Lys Leu Thr Asp Lys Asp Tyr 
365 370 375 380 

ATG AAA CCA TTA CTT CTT AAA ATC CAT GTA AAC CCA CCT GCG GAG GTA 1323 
Met Lys Pro Leu Leu Leu Lys He His Val Asn Pro Pro Ala Glu Val 

385 390 395 

TCT ACT TCC TTG AAG. GTC TAC CAA GGG CAT ACG CTG GAG AAA ACT TAC 1371 
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Ser Thr Ser Leu Lys Val Tyr Gin Gly His Thr Leu Glu Lys Thr Tyr 

400 405 410 
ATG GGA GAG GAT TTC TTC TGG GCT ATC AC A CCG ATA GCT GGA GAC TAC 1419 

Met Gly Glu Asp Phe Phe Trp Ala He Thr Pro He Ala Gly Asp Tyr 

415 420 425 

ATC TTG TTT AAA TTT GAT AAA CCA GTC AAT GTA GAA AGT TAT TTG TTC 1467 

He Leu Phe Lys Phe Asp Lys Pro Val Asn Val Glu Ser Tyr Leu Phe 

430 435 440 

CAT AGC GGC AAC CAA GAA CAT CCT GGA GAT ATT CTG CTA AAC ACA ACT 1515 

His Ser Gly Asn Gin Glu His Pro Gly Asp He Leu Leu Asn Thr Thr 
445 450 455 460 

GTG GAA GTT TTG CCT TTT AAG AGT GAA GGT TTG GAA ATA AGC AAA GAA 1563 

Val Glu Val Leu Pro Phe Lys Ser Glu Gly Leu Glu He Ser Lys Glu 

465 470 475 

ACC AAA GAC AAA CGA TTA GAA GAT GGC TAT TTC AGA ATA GGA AAA TTT 1611 

Thr Lys Asp Lys Arg Leu Glu Asp Gly Tyr Phe Arg He Gly Lys Phe 

480 485 490 

GAG AAT GGT GTT GCA GAA GGA ATG GTG GAT CCA AGT CTC AAT CCC ATT 1659 

Glu Asn Gly Val Ala Glu Gly Met Val Asp Pro Ser Leu Asn Pro He 

495 500 505 

TCA GCC TTT CGA CTT TCA GTT ATT CAG AAT TCT GCT GTT TGG GCC ATT 1707 

Ser Ala Phe Arg Leu Ser Val lie Gin Asn Ser Ala Val Trp Ala He 

510 515 520 

CTT AAT GAG ATT CAT ATT AAA AAA GCC ACC AAC TGATCATCTG AGAAACCAAC 1760 

Leu Asn Glu He His lie Lys Lys Ala Thr Asn 
525 530 535 

ACATTTTTTC CTGTGAATTT GTTAATTAAA GATAGTTAAG CATGTATCTT TTTTTTATTT 1820 
CTACTTGAAC ACTACCTCTT GTGAAGTCTA CTGTAGATAA GACGATTGTC ATTTCCACTT 1880 
GGAAAGTGAA TCTCCCATAA TAATTGTATT TGTTTGAAAC TAAGCTGTCC TCAGATTTTA 1940 
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ACTTGACTCA AACATTTTTC AATTATGACA 
ATTATACTAA TACATAAGAG TTGTACATAT 
ATGTTACATA CATTTTATGA AGGGGGTACT 



PCT/JP97/04546 

GCCTGTTAAT ATGACTTGTA CTATTTTGGT 2000 
TGTTACATTC TTTAAATTTG AGAAAAACTA 2060 
TTTGAGGTTC ACTTATTTTA CTATT 2115 



ae?y#-t : 2 4 
mnv&z : 5 3 5 

mnomm k 

Met Arg Leu Arg Asn Gly Thr Val Ala Thr Ala Leu Ala Phe He Thr 

1 5 10 15 

Ser Phe Leu Thr Leu Ser Trp Tyr Thr Thr Trp Gin Asn Gly Lys Glu 

20 .25 30 

Lys Leu He Ala Tyr Gin Arg Glu Phe Leu Ala Leu Lys Glu Arg Leu 

35 40 45 

Arg He Ala Glu His Arg He Ser Gin Arg Ser Ser Glu Leu Asn Thr 

50 55 60 

He Val Gin Gin Phe Lys Arg Val Gly Ala Glu Thr Asn Gly Ser Lys 
65 70 75 80 

Asp Ala Leu Asn Lys Phe Ser Asp Asn Thr Leu Lys Leu Leu Lys Glu 

85 90 95 

Leu Thr Ser Lys Lys Ser Leu Gin Val Pro Ser He Tyr Tyr His Leu 

100 105 110 

Pro His Leu Leu Lys Asn Glu Gly Ser Leu Gin Pro Ala Val Gin He 

115 120 125 

Gly Asn Gly Arg Thr Gly Val Ser He Val Met Gly He Pro Thr Val 

130 135 140 

Lys Arg Glu Val Lys Ser Tyr Leu lie Glu Thr Leu His Ser Leu He 
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145 150 155 160 

Asp Asn Leu Tyr Pro Glu Glu Lys Leu Asp Cys Val He Val Val Phe 

165 170 175 

He Gly Glu Thr Asp He Asp Tyr Val His Gly Val Val Ala Asn Leu 

180 185 190 

Glu Lys Glu Phe Ser Lys Glu lie Ser Ser Gly Leu Val Glu Val He 

195 200 205 

Ser Pro Pro Glu Ser Tyr Tyr Pro Asp Leu Thr Asn Leu Lys Glu Thr 

210 215 220 

Phe Gly Asp Ser Lys Glu Arg Val Arg Trp Arg Thr Lys Gin Asn Leu 
225 230 235 240 

Asp Tyr Cys Phe Leu Met Met Tyr Ala Gin Glu Lys Gly He Tyr Tyr 

245 250 255 

He Gin Leu Glu Asp Asp He He Val Lys Gin Asn Tyr Phe Asn Thr 

260 265 270 

He Lys Asn Phe Ala Leu Gin Leu Ser Ser Glu Glu Trp Met He Leu 

275 280 285 

Glu Phe Ser Gin Leu Gly Phe lie Gly Lys Met Phe Gin Ala Pro Asp 

290 295 300 

Leu Thr Leu He Val Glu Phe He Phe Met Phe Tyr Lys Glu Lys Pro 
305 310 315 320 

He Asp Trp Leu Leu Asp His lie Leu Trp Val Lys Val Cys Asn Pro 

325 330 335 

Glu Lys Asp Ala Lys His Cys Asp Arg Gin Lys Ala Asn Leu Arg He 

340 345 350 

Arg Phe Arg Pro Ser Leu Phe Gin His Val Gly Leu His Ser Ser Leu 

355 360 365 

Ser Gly Lys He Gin Lys Leu Thr Asp Lys Asp Tyr Met Lys Pro Leu 
370 375 380 
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Leu Leu Lys He His Val Asn Pro Pro Ala Glu Val Ser Thr Ser Leu 
385 390 395 400 

Lys Val Tyr Gin Gly His Thr Leu Glu Lys Thr Tyr Met Gly Glu Asp 

405 410 415 

Phe Phe Trp Ala lie Thr Pro He Ala Gly Asp Tyr He Leu Phe Lys 

420 425 430 

Phe Asp Lys Pro Val Asn Val Glu Ser Tyr Leu Phe His Ser Gly Asn 

435 440 445 

Gin Glu His Pro Gly Asp He Leu Leu Asn Thr Thr Val Glu Val Leu 

450 455 460 

Pro Phe Lys Ser Glu Gly Leu Glu He Ser Lys Glu Thr Lys Asp Lys 
465 470 475 480 

Arg Leu Glu Asp Gly Tyr Phe Arg He Gly Lys Phe Glu Asn Gly Val 

485 490 495 

Ala Glu Gly Met Val Asp Pro Ser Leu Asn Pro He Ser Ala Phe Arg 

500 505 510 

Leu Ser Val He Gin Asn Ser Ala Val Trp Ala He Leu Asn Glu He 

515 520 525 

His He Lys Lys Ala Thr Asn 
530 535 

B£?iJ#-t : 2 5 
SEWS;* : 3 0 

h # d y - : mMft 
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TTCTCGAGAT GACGCTCCGC AATGGAACTG 30 

S£?i]#^f : 2 6 

: 2 4 

mwm : « 

: -#« 
@e^iJcD«m : MDNA 

AGAAATGTGG GCTTCAGGGC TGGC 24 

Se?lJ#-*§- : 2 7 
B£?'J©§£ : 3 0 

E*l 

TTCTCGAGAT GAGGCTCCGC AATGGAACTG 30 

E?iJ#-f : 2 8 
g£?IJ©§£ : 2 4 
iS?lJ®M : $1* 
m<D& : -*« 
K#Pi>- : flSMM* 
E?IJ©«jB : ^JifcDNA 
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mn 

AGAAATGTGG GCTTCAGGGC TGGC 24 
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B£?|J#^ : 2 9 
K?iJ©g£ : 3 0 

E?t|©M : MDNA 

TTCTCGAGAT GAGGCTCCGC AATGGAACTG 30 

ae?ijn-sf : 3 0 

Se?U©fi$ : 2 4 
R?lJ©Sffi :^DNA 

mm 

AGAAATGTGG GCTTCAGGGC TGGC 24 

I£?iJ#-f : 3 1 
@£^ij©fi$ : 2 5 
IfiJiJOS : 

ie^ij©«^ : MDNA 
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TTCCATCACC TGCCACACCT GCTGG 25 

mm^ : 3 2 
mnoM:^ : 2 4 

myqcDUM :MDNA 

ACAACCCTCA GTCAGACAAG GAGG 24 

: 3 3 
mW<DM:Z : 2 4 

m^iom : mm 

: ^fiJcDNA 

ACACCCCCAG AAATGTGGGC TTCA 24 

E?iJ#-t : 3 4 
B£?|JCD§£ : 2 4 

nmom '.mm . 

6 9 

07/23/2004, EAST Version: 1.4.1 



WO 98/26053 



PCT/JP97/04546 



etu 

ATGACCGAGT CCTCCTTCTC CTGC 24 

E*JM : 3 5 
Se^lJOS^ : 2 4 

le^ijoM : m®. 
mom. ■ -** 

EJIJ 

ATGCCCATCA CCACCGACAC TCCG 24 

W$m^ ': 3 6 
EWOg$ : 1 7 2 4 
E?l]©M : Mm 
: -#« 

E7IJ©«S : c D N A 

mm 

TGCAGCCTCG GCCCCGCGGG CGCCCGCCGC GCACCCGAGG AG ATG AGG CTC CGC 54 

Met Arg Leu Arg 
1 

AAT GGC ACC TTC CTG ACG CTG CTG CTC TTC TGC CTG TGC GCC TTC CTC 102 
Asn Gly Thr Phe Leu Thr Leu Leu Leu Phe Cys Leu Cys Ala Phe Leu 
5 10 15 20 

TCG CTG TCC TGG TAC GCG GCA CTC AGC GGC CAG AAA GGC GAC GTT GTG 150 
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Ser Leu Ser Trp Tyr Ala Ala Leu Ser Gly Gin Lys Gly Asp Val Val 

25 30 35 

GAC GTT TAC CAG CGG GAG TTC CTG GCG CTG CGC GAT CGG TTG CAC GCA 198 
Asp Val Tyr Gin Arg Glu Phe Leu Ala Leu Arg Asp Arg Leu His Ala 

40 45 50 

GCT GAG CAG GAG AGC CTC AAG CGC TCC AAG GAG CTC AAC CTG GTG CTG 246 
Ala Glu Gin Glu Ser Leu Lys Arg Ser Lys Glu Leu Asn Leu Val Leu 

55 60 65 

GAC GAG ATC AAG AGG GCC GTG TCA GAA AGG CAG GCG CTG CGA GAC GGA 294 
Asp Glu lie Lys Arg Ala Val Ser Glu Arg Gin Ala Leu Arg Asp Gly 

70 75 80 

GAC GGC AAT CGC ACC TGG GGC CGC CTA ACA GAG GAC CCC CGA TTG AAG 342 
Asp Gly Asn Arg Thr Trp Gly Arg Leu Thr Glu Asp Pro Arg Leu Lys 
85 90 95 100 

CCG TGG AAC GGC TCA CAC CGG CAC GTG CTG CAC CTG CCC ACC GTC TTC 390 
Pro Trp Asn Gly Ser His Arg His Val Leu His Leu Pro Thr Val Phe 

105 110 115 

CAT CAC CTG CCA CAC CTG CTG GCC AAG GAG AGC ACT CTG CAG CCC GCG 438 
His His Leu Pro His Leu Leu Ala Lys Glu Ser Ser Leu Gin Pro Ala 

120 125 130 

GTG CGC GTG GGC CAG GGC CGC ACC GGA GTG TCG GTG GTG ATG GGC ATC 486 
Val Arg Val Gly Gin Gly Arg Thr Gly Val Ser Val Val Met Gly He 

135 140 145 

CCG AGC GTG CGG CGC GAG GTG CAC TCG TAC CTG ACT GAC ACT CTG CAC 534 
Pro Ser Val Arg Arg Glu Val His Ser Tyr Leu Thr Asp Thr Leu His 

150 155 160 

TCG CTC 'ATC TCC GAG CTG AGC CCG CAG GAG AAG GAG GAC TCG GTC ATC 582 
Ser Leu He Ser Glu Leu Ser Pro Gin Glu Lys Glu Asp Ser Val He 
165 170 175 180 
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GTG GTG CTG ATC GCC GAG ACT GAC TCA CAG TAC ACT TCG GCA GTG ACA 630 

Val Val Leu He Ala Glu Thr Asp Ser Gin Tyr Thr Ser Ala Val Thr 

185 190 195 

GAG AAC ATC AAG GCC TTG TTC CCC ACG GAG ATC CAT TCT GGG CTC CTG 678 

Glu Asn He Lys Ala Leu Phe Pro Thr Glu He His Ser Gly Leu Leu 

200 205 210 

GAG GTC ATC TCA CCC TCC CCC CAC TTC TAC CCT GAC TTC TCC CGC CTC 726 

Glu Val He Ser Pro Ser Pro His Phe Tyr Pro Asp Phe Ser Arg Leu 

215 220 225 

CGA GAG TCC TTT GGG GAC CCC AAG GAG AGA GTC AGG TGG AGG ACC AAA 774 

Arg Glu Ser Phe Gly Asp Pro Lys Glu Arg Val Arg Trp Arg Thr Lys 

230 235 240 

CAG AAC CTC GAT TAC TGC TTC CTC ATG ATG TAC GCG CAG TCC AAA GGC 822 

Gin Asn Leu Asp Tyr Cys Phe Leu Met Met Tyr Ala Gin Ser Lys Gly 

245 250 255 260 

ATC TAC TAC GTG CAG CTG GAG GAT GAC ATC GTG GCC AAG CCC AAC TAC 870 

lie Tyr Tyr Val Gin Leu Glu Asp Asp lie Val Ala Lys Pro Asn Tyr 

265 270 275 

CTG AGC ACC ATG AAG AAC TTT GCA CTG CAG CAG CCT TCA GAG GAC TGG 918 

Leu Ser Thr Met Lys Asn Phe Ala Leu Gin Gin Pro Ser Glu Asp Trp 

280 285 290 

ATG ATC CTG GAG TTC TCC CAG CTG GGC TTC ATT GGT AAG ATG TTC AAG 966 

Met He Leu Glu Phe Ser Gin Leu Gly Phe He Gly Lys Met Phe Lys 

295 300 305 

TCG CTG GAC CTG AGC CTG ATT GTA GAG TTC ATT CTC ATG TTC TAC CGG 1014 

Ser Leu Asp Leu Ser Leu He Val Glu Phe He Leu Met Phe Tyr Arg 

310 315 320 

GAC AAG CCC ATC GAC TGG CTC CTG GAC CAT ATT CTG TGG GTG AAA GTC 1062 

Asp Lys Pro lie Asp Trp Leu Leu Asp His He Leu Trp Val Lys Val 
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325 330 335 340 

TGC AAC CCC GAG AAG GAT GCG AAG CAC TGT GAC CGG CAG AAA GCC AAC 1110 

Cys Asn Pro Glu Lys Asp Ala Lys His Cys Asp Arg Gin Lys Ala Asn 

345 350 355 

CTG CGG ATC CGC TTC AAA CCG TCC CTC TTC CAG CAC GTG GGC ACT CAC 1158 

Leu Arg He Arg Phe Lys Pro Ser Leu Phe Gin His Val Gly Thr His 

360 365 370 

TCC TCG CTG GCT GGC AAG ATC CAG AAA CTG AAG GAC AAA GAC TTT GGA 1206 

Ser Ser Leu Ala Gly Lys He Gin Lys Leu Lys Asp Lys Asp Phe Gly 

375 380 385 

AAG CAG GCG CTG CGG AAG GAG CAT GTG AAC CCG CCA GCA GAG GTG AGC 1254 

Lys Gin Ala Leu Arg Lys Glu His Val Asn Pro Pro Ala Glu Val Ser 

390 395 400 

ACG AGC CTG AAG ACA TAC CAG CAC TTC ACC CTG GAG AAA GCC TAC CTG 1302 

Thr Ser Leu Lys Thr Tyr Gin His Phe Thr Leu Glu Lys Ala Tyr Leu 

405 410 415 420 

CGC GAG GAC TTC TTC TGG GCC TTC ACC CCT GCC GCG GGG GAC TTC ATC 1350 

Arg Glu Asp Phe Phe Trp>Ala Phe Thr Pro Ala Ala Gly Asp Phe He 

425 430 435 

CGC TTC CGC TTC TTC CAA CCT CTA AGA CTG GAG CGG TTC TTC TTC CGC 1398 

Arg Phe Arg Phe Phe Gin Pro Leu Arg Leu Glu Arg Phe Phe Phe Arg 

440 445 450 

AGT GGG AAC ATC GAG CAC CCG GAG GAC AAG CTC TTC AAC ACG TCT GTG 1446 

Ser Gly Asn He Glu His Pro Glu Asp Lys Leu Phe Asn Thr Ser Val 

455 460 465 

GAG GTG CTG CCC TTC GAC AAC CCT CAG TCA GAC AAG GAG GCC CTG CAG 1494 

Glu Val Leu Pro Phe Asp Asn Pro Gin Ser Asp Lys Glu Ala Leu Gin 

470 475 480 

GAG GGC CGC ACC GCC ACC CTC CGG TAC CCT CGG AGC CCC GAC GGC TAC 1542 
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Glu Gly>Arg Thr Ala Thr Leu Arg Tyr Pro Arg Ser Pro Asp Gly Tyr 
485 490 495 500 

CTC CAG ATC GGC TCC TTC TAC AAG GGA GTG GCA GAG GGA GAG GTG GAC 1590 

Leu Gin He Gly Ser Phe Tyr Lys Gly Val Ala Glu Gly Glu Val Asp 

505 510 515 

CCA GCC TTC GGC CCT CTG GAA GCA CTG CGC CTC TCG ATC CAG ACG GAC 1638 

Pro Ala Phe Gly Pro Leu Glu Ala Leu Arg Leu Ser He Gin Thr Asp 

520 525 530 

TCC CCT GTG TGG GTG ATT CTG AGC GAG ATC TTC CTG AAA AAG GCC GAC 1686 

Ser Pro Val Trp Val He Leu Ser Glu lie Phe Leu Lys Lys Ala Asp 

535 540 545 548 

TAAGCTGCGG GCTTCTGAGG GTACCCTGTG GCCAGCCC 1724 

3 7 

tfflO&Z : 5 4 8 

mnom ■. 7 1 jw. 
M*os>- : mm 

Met Arg Leu Arg Asn Gly Thr Phe Leu Thr Leu Leu Leu Phe Cys Leu 

15 10 15 

Cys Ala Phe Leu Ser Leu Ser Trp Tyr Ala Ala Leu Ser Gly Gin Lys 

20 25 30 

Gly Asp Val Val Asp Val Tyr Gin Arg Glu Phe Leu Ala Leu Arg Asp 

35 40 45 

Arg Leu His Ala Ala Glu Gin Glu Ser Leu Lys Arg Ser Lys Glu Leu 

50 55 60 

Asn Leu Val Leu Asp Glu lie Lys Arg Ala Val Ser Glu Arg Gin Ala 
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■ 65 70 75 80 

Leu Arg Asp Gly Asp Gly Asn Arg Thr Trp Gly Arg Leu Thr Glu Asp 

85 90 95 

Pro Arg Leu Lys Pro Trp Asn Gly Ser His Arg His Val Leu His Leu 

100 105 110 

Pro Thr Val Phe His His Leu Pro His Leu Leu Ala Lys Glu Ser Ser 

115 120 125 

Leu Gin Pro Ala Val Arg Val Gly Gin Gly Arg Thr Gly Val Ser Val 

130 135 140 

Val Met Gly lie Pro Ser Val Arg Arg Glu Val His Ser Tyr Leu Thr 
145 150 155 160 

Asp Thr Leu His Ser Leu He Ser Glu Leu Ser Pro Gin Glu Lys Glu 

165 170 175 

Asp Ser Val He Val Val Leu He Ala Glu Thr Asp Ser Gin Tyr Thr 

180 185 190 

Ser Ala Val Thr Glu Asn He Lys Ala Leu Phe Pro Thr Glu He His 

195 200 205 

Ser Gly Leu Leu Glu Val He Ser Pro Ser Pro His Phe Tyr Pro Asp 

210 215 220 

Phe Ser Arg Leu Arg Glu Ser Phe Gly Asp Pro Lys Glu Arg Val Arg 
225 230 235 240 

Trp Arg Thr Lys Gin Asn Leu Asp Tyr Cys Phe Leu Met Met Tyr Ala 

245 250 255 

Gin Ser Lys Gly He Tyr Tyr Val Gin Leu Glu Asp Asp He Val Ala 

260 265 270 

Lys Pro Asn Tyr Leu Ser Thr Met Lys Asn Phe Ala Leu Gin Gin Pro 

275 280 285 

Ser Glu Asp Trp Met He Leu Glu Phe Ser Gin Leu Gly Phe He Gly 
290 .295 300 
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Lys Met Phe Lys Ser Leu Asp Leu Ser Leu He Val Glu Phe He Leu 
305 310 315 320 

Met Phe Tyr Arg Asp Lys Pro He Asp Trp Leu Leu Asp His He Leu 

325 330 335 . 

Trp Val Lys Val Cys Asn Pro Glu Lys Asp Ala Lys His Cys Asp Arg 

340 345 350 

Gin Lys Ala Asn Leu Arg lie Arg Phe Lys Pro Ser Leu Phe Gin His 

355 360 365 

Val Gly Thr His Ser Ser Leu Ala Gly Lys He Gin Lys Leu Lys Asp 

370 375 380 

Lys Asp Phe Gly Lys Gin Ala Leu Arg Lys Glu His Val Asn Pro Pro 
385 390 395 400 

Ala Glu Val Ser Thr Ser Leu Lys Thr Tyr Gin His Phe Thr Leu Glu 

405 410 415 

Lys Ala Tyr Leu Arg Glu Asp Phe Phe Trp Ala Phe Thr Pro Ala Ala 

420 425 430 

Gly Asp Phe He Arg Phe Arg Phe Phe Gin Pro Leu Arg Leu Glu Arg 

435 440 445 

Phe Phe Phe Arg Ser Gly Asn He Glu His Pro Glu Asp Lys Leu Phe 

450 455 460 

Asn Thr Ser Val Glu Val Leu Pro Phe Asp Asn Pro Gin Ser Asp Lys 
465 470 475 480 

Glu Ala Leu Gin Glu Gly Arg Thr Ala Thr Leu Arg Tyr Pro Arg Ser 

485 490 495 

Pro Asp Gly Tyr Leu Gin lie Gly Ser Phe Tyr Lys Gly Val Ala Glu 

500 505 510 

Gly Glu Val Asp Pro Ala Phe Gly Pro Leu Glu Ala Leu Arg Leu Ser 

515 520 525 

He Gin Thr Asp Ser Pro Val Trp Val He Leu Ser Glu He Phe Leu 
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530 535 540 

Lys Lys Ala Asp 
545 548 

rnnrn^- •. 3 8 

mPHD&Z : 2 9 • 

mm<om : 

IS?iJ0«3I :^DNA 



TTCTCGAGGA GATGAGGCTC CGCAATGGC 29 

@ejij#-t : 3 9 
S£?iJ©:R£ : 3 0 

se^ijcDM : &m 

Se^lJOTO :^DNA 

AATCTAGAAA TGTGGGCTTC AGGGCTGGC 30 
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: 4 0 
@£?'JCDM$ : 2 8 
: $1? 

«©» : -*m 

Se^ijOM : £fifcDNA 

CCCTCGAG ATG GGG GTG CAC GAA TGT CC 28 
Met Gly Val His Glu Cys Pro 

SE?"J#-t : 4 1 
@S?|J©S£ : 4 8 

@e^ij©M : mm. 

«tO«C : -*« 
h#p$>- : MHK 
&?i]©«gg : MDNA 
T^-tz^T. : Yes 

CTTTTTGCTT GTTAACTCCT TTAGTATTGG GGCGCCCAGG ACTGGGAG 

mm^ : 4 2 

: 4 8 
ge^ijOM : &® 

@e^J©S^l : MDNA 

7 8 
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CTCCCAGTCC TGGGCGCCCC AATACTAAAG GAGTTAACAA GCAAAAAG 48 

mm^ : 4 3 

E?lJ®£3 : 4 4 

le^ijom : mm 

m<D& : -#* 

E?'J©S21 : MDNA 
: Yes 

mm 

CTTCCTTCAT TTTGCAATAA ATGAGGGGCG CCCAGGACTG GGAG 44 

: 4 4 
: 4 3 

mnom : m 

iiO^ : 

T>^-fe>X : Yes 

ATTTAACTTC TCTCTTCACT GTAGGGGCGC CCAGGACTGG GAG 43 

BEJlJgHt : 4 5 
g£JiJOg$ : 4 4 

ews : mm 
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h#P5>- : sum 
S2?'J®ffig :^DNA 
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CTCCCAGTCC TGGGCGCCCC TCATTTATTG CAAAATGAAG GAAG 44 

Se^"J#^ : 4 6 
ge?ijOS£ : 4 3 

m<D& : -** 
Mps>- : mm 
mmoum :^dna 

mm 

CTCCCAGTCC TGGGCGCCCC TACAGTGAAG AGAGAAGTTA AAT 43 

@£?iJ#-5§- : 4 7 
@£?|J©M£ : 2 6 
Se^iJOM : MIS 

E?iJ©aS :MDNA 
7>ft>X : Yes 

TTCTAGAA TCA CCC TTC CGC AAC ACC 26 
TRM Gly Glu Ala Val Gly 

mym^r 4 8 

8 0 
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BE?"J©g£ : 2 8 
7 >f-b >X : Yes 

TTCTAGAA TCA AGG CAG AAC TTC CAC CG 28 
TRM Pro Leu Val Glu Val Thr 

E?'J#-t : 4 9 

: 3 8 

se^ijos : W$$L 

mm 

TTCTAGAA TCA TTT AAA TAG GAT GTA GTC TCC AGC TAC 38 
TRM Lys Phe Leu He Tyr Asp Gly Ala Val 

@S?iJ#-5§- : 5 0 
@E?iJ©g£ : 3 4 

mwm : 

Mo*- : mm 
mq<Dmm •. ^dna 
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TTCTAGAA TCA TGC TTT CAT GTA ATC TTT ATC CG 34 
TRM Pro Lys Met Tyr Asp Lys Asp Thr 

mm^f : 5 1 

I5^iJ©S$ : 1 9 

mwm : » 
m<D& : 

WM(Dmm : MDNA 

TTC ATG AGG CTC CGA AAT G 19 
Met Arg Leu Arg Asn Gly 

: 5 2 
BE?l]CD££ : 2 9 

ie^ij©s : mm 

I^|J©S^ : MDNA 
7>^-feyx : Yes 

C3I 

CAAGCT TCA GTT TGT GAC TTT TTT AAT AT 29 
TRM Asn Thr Val Lys Lys He His 

8 2 
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BSJ|J#^ : 5 3 
82?|J©^$ : 2 7 

: 

m<DWL : -** 
S£?|J©«31 : MDNA 

TC ATG ATA CTA AAG.GAG TTA ACA AGC A 27 
Met lie Leu Lys Glu Leu Thr Ser Lys 

K?iJ#-t : 5 4 
mPKD&H : 5 1 

se?ij®i : mm 

le^iJOS^ :^DNA 
7>^-tz >X : Yes 

CAAGCT TCA GTG GTG GTG GTG GTG GTG GTT TGT GAC TTT 39 
TRM His His His His His His Asn Thr Val Lys 

TTT AAT ATG GAT 51 
Lys He His He 

tljm^ : 5 5 
Be?']©£$ : 1 8 
B£?"]©M : mm 
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h # o y - : itt&tf 
ERJOlflB : ^DNA 
7>^-fe >X : Yes 

CAAGCT TCA GTC GTG GTG 18 
TRM His His His 



E2BJ#^ : 5 6 
i£?iJ<Dft£ : 3 2 
Se^iJOM : &ft 
«0» : -*« 
h#Dv>- : eii^c 

TC ATG ATA TTA AAC GAG TTA ACA AGC AAA AAA 32 
Met He Leu Lys Glu Leu Thr Ser Lys Lys 

S£?iJ#-t : 5 7 

mmo&z : 5 1 

mom : -#«s 

ie^lJOSII : MDNA 
7>^-t?>X : Yes 
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CAAGCT TCA GTG GTG GTG GTG GTG GTG GTT GGT GGC TTT 39 
TRM His His His His His His Asn Thr Ala Lys 

TTT AAT ATG AAT 51 
Lys He His He 

EMM : 5 8 
EM©£$ : 4 9 

emom -.mm 

7 >f-b yTs : Yes 
EM 

CAAGCT TCA GTG GTG GTG GTG GTG GTG TGG TTT CAT ATA 39 
TRM His His His His His His Pro Lys Met Tyr 

ATC TTT ATC C 49 
Asp Lys Asp 

EMM : 59 
E8I®£3 : 1 9 
EM ©IS : mm 
m<D& : -** 

EM©M:£fifeDNA 

EM 
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TTC ATG AGG CTC CGC AAT G • 19 
Met Arg Leu Arg Asn Gly 
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: 6 0 
: 1 8 

mnvw. : mm 
w^nonm. i ^dna 

7>^-fe>X : Yes 
CAGGTTGAGC TCCTTGGA 18 

wm&^ : 6 1 

ROOM'S : 1 8 

se^j©M : mm 
m®$k : -** 

SB^iJOSm : ^DNA 

TCCAAGGAGC TCAACCTG 18 

g£JiJ#^ : 6. 2 
B£JiJ©S$ : 4 4 
@e?lJ©M : 

: -#« 
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mwmm :Mdna 

7 yf-^yx : Yes 
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CAAGCT TCA GTG GTG GTG GTG GTG GTG GTC GGC CTT TTT CAG GA 44 
TRM His His His His His His Asp Als Lys Lys Leu Phe 

mm^r : 6 3 
EJiJ©^^ : 2 3 

mwom : m 
moWi : -*« 
h#D*- : mmvt 

Mm 

CCC ATG GGC CGC CTA ACA GAG GA 23 
Met Gly Arg Leu Thr Glu Asp 
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m * © m m 

1 . mfcSftt LTUDP-GlcNAc^, m^tMWt LTTIg^ : 




3Man |9 l-4GlcNAc- 



GlcNAc § 1 

^2' 



*Man j3 i-4GlcNAc- 



Man a V 



01-* A N-7-fef 1 ; b 7 >X7 x7 -ir'o 

3 . »gg#rt<x TIBS; : 



GlcNAc /3l— 2Man a f 

(Rl: H-, Man a l-*6, *fctt GlcNAcyS 1^6 

R2: H-, Man « 1-3, tfctt GlcNAcyS l-»2 

R3: -OH, ■jSl-*-4GlcNAc-*R4 

R4: -OH, -H, -t" 'J i?Jl7 i y, ttzit Ktl) 




Man a 1 



;Man/3l-4GlcNAc-*R3 
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^tu t< termor i ywtmwttm, x&bL<&mm%ntzb<DT*$>i 

6 . @e?iJS-^18IE«fe07 ^ J miWPte < i *>93ft^£383 &£-?<D7 i 

7 . mm^uimor i jmim, 2/-cte@e?ij#^24is*&©7 i 

Tx ^o/3i— 4 N-7-i?f-;u^*;U3-9-$-;u >X7 x7-4f^tt^t/ct.-T 

7 ^ /$tB£?iJ£W-r3/31-4 N-T-fef-zl/JOUair 5 >X7x7- (fo 

8 . E7>J3=-*f24iB«©7 S ^ KBE^JO^ < i 94^4^ b 383 fiifOT ^ / & 
E?"k tfcttS? i y»B£5>JK*J^TlfcL< tt«»©7 ^ J iEWiWiON 
ffefc L< tifi&^ftft oTx j^o£l-»4 N-7-fef7U^Aoif- h 
7>X7x7-fe'gtt^fcf;bt7; y$«?iJ£W^&£l^4 N-7 -tef-Zl^U 

9 . ie?ij#-t37i5*o7 ^ y M^ijs * fcH«ars-537E*cD7 ^ y ke^jk*? 

7 ^ ./KEJIJ&W*-* £1-4 N-7tf;l'^3tU^h7i'X7x7-b*, 

i o . mmmnm®7 $ yuE^o^tt < t $> vm* ^390 &*t©7 5; 

KE3&K *1z\m7 I J KE3»JI=*J^Tlt> L < «II(07 S y RE7iJ4<ttftk 
^T^fe L < lili^ftfcfcOtJfeoT, Av?£l-*4 N-7*f-;i/^;U3-b- ^ 

>X7x7-tmfefc^7 ^ y®?EJiJ<£-*-rS/8l->4 N-7-fe5 c ;t':7' 
i — jl h 5 >X7 x 5--fe*o 

5--tr£=i- K-#"-5 yS 1—4 N-7H?f-;U^;U3-b-^— ;l/ >X7.x5--tfitfK 
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1 2. m*mi £A:tt8E«©j81-*4 N-7tf;l//;l/3t;-;H^7>X7x 

1 3. m*T%$£iztim?,m<D0i-*4 w-t -ti- ji^v * v ? > ± 

1 4. ie^J#^17fE«©£gie?iJ£W-?-3£l-»4 N-T-fe^;U^;l/3-9-^^;Uh 
5 >X7 x5-etfi?. 

1 5. £^JS-t23KlR©&£i5^J£tf2-Sj81-»'4 N-T-bf-;U^;U3-y- * i^h 

1 6. £?iJ#^36ISi£©iIgie?iJ£WtS£l-»4 N-7-fe^;l/?Vl/:J-!J-^;l/ h 
5 >X7 x^-i^il^o 

1 7. H*511M6^-fnMcE*©01^4 N-7tf^^3t;-^h7> 

o 

1 9 . M^nettoiia^tt^^DHA &£fr?&±iiiiii&o 

2 0. »*^18lcE*©*fe{t»fit*AftWlc*ALfc«lBKlo. 

2 1. £4&tmfr&»#£l~3tcEtt®j8.1-*4 N-7-irf-;U^*;l/2it^-;Uh 
5>77.x7- -if 5 

2 2. f*^19fB<fe©^»^*^^#L^ jSl-*4 N-7-fef-7l/ 

$01/3tf 5 h 7 >X7x7-^»IRt« u ttft'&ttZ £l-»4 N-7-fe 
f- ;u 3 -b- ~ - ;u h ^ > x 7 x 5 - -eo*!JS &o 

2 3. lft*92O£Elt0*^l&&mi:*gU J&«1»*>G)iSl-*4 N-7-trf- 
;l^;l/3tf- $ h ? yZ7i7-^SKf5Ct^f itSjSM N-7 
tf;l//;l/at;-;H^7yx7x7-t*©IMo 

2 4. «*3S19lcE«©?&iiBIJia*jBjBt-rsi&i©^4» -flift'**^- 
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ft&£t6 0 1-4 N-7-trf-;l/$Ol/3U- ^ -;H> 7 >77x7-ff©|}giJ 0 

2 5. »*^2oicie«©i&±jWiiia*je«i-rsifi©^«i • • 

h /S 1—4 N-7-tr =f-)V7 i -jV h ? x v-^W&t* Z.t% 

-4?»c«kt)ttp«i*a*i»asLys:iifto 

2 8. it*isii~i6i,>f r n^icie«j© i gi-4 N-7-fe^;u^3-y- 

2 9. ft*^28{Cfe*£©#&tc£^£g$ft£ N *l*£ft*ate&&Lfc8*> 
'<*Ro 

3 0. xijXD^X7 c >-e*Sli*I|29IEife©li^>^^K 0 
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r 




mRNA 



Oligosaccharyl 

transferase 

Calnexin 



<*-Glucosidase 1 
<?-Giucosidase II 



ER* -Mannosidase 



— \ 

n 



v a -Mannosidase I 
GnT-l 

GalT 



a -Mannosidase II 



^High Mannose Type) 
C Hybrid Type ) 



GnT-ll 



GalT 



SAT 



( Complex Type 




GnT GlcNAc£&H3i GalT ti'm-m&Mm SAT '>7jtBti&fl&K 
o:GlcNAc □ Man nose •:Glucose ■ Galactose ©:Sialic acid 

Asn£££Mfft££ft8Eft 
1/17 
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IW3 S£ ; *P3t*B3BB#$B 64, 18-19, 1996 ; EH^US^.] 




M-GN -GN-|-Asn 
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Man a I ^ 6 

Man a , ^ 4GlcNAc / ? ^ClcNAc-PA ( 3 7 £) * ij ^f) 

Man a 1 

G.CNAC/J ,- 2M » . K' Ma " " | - 4G,cNAc " '-4GICNA0-PA 

(GnT-I productS* V 3%) 

GIcNAc/? l— 2Man« i N 

GlcNAc /? l-2Man a 1^3 Man 0 l^GlcNAc^ l-4GlcNAc-PA 

(GnT-II product^ * ] ) =T|f) 

GlcNAc /9 U 

GlcNAc/? l-l2 Manal x 6 
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